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Forecasting  for  Planning 


By  whatever  name — forecasting,  prediwclon,  projection,  estimation,  or 
anticipation — this  activity  goes  on  constantly  in  the  process  of  foreign 
policy  decision  making.  Forecasting  usually  Involves  the  use  of  Images  of 
how  the  environment,  be  it  of  nations,  organizations,  or  individuals,  operates 
to  produce:  estimates  of  probable  occurrences,  series  of  alternative  futures, 
the  impact  of  given  actions,  or  the  future  direction  of  some  process.  In  many 
Instances  the  activity  of  forecasting  ts  not  explicitly  stated,  but  it  is 
fairly  easy  to  infer  from  policy  justifications.  For  Instance  the  statement, 

"we  must  meet  Communist  agression  whorever  it  occurs,"  has  the  implication  that 
the  Slno-Sovlet  Bloc  is  likely  to  attack  other  countries  with  military  force  in 
the  future.  Or  the  assertion,  "if  Israel's  military  capabilities  decline,  the 
Arabs  will  attack,"  is  an  expectation  of  the  Arab  state's  decision  process.  An 
assertion  of  the  nature,  "our  energy  needs  by  the  year  2000  will  be  difficult  to 
acquire,"  is  based  on  the  assumption  of  the  trends  in  our  use  of  energy  as  well 
as  trends  in  the  supply  of  natural  resources. 

While  forecasting  hau  en  allocated  a discrete  chapter  in  this  book,  it  is 
tightly  intertwined  with  goal  setting,  data  collection,  and  model  building.  The  . 
government  formalizes  short  range  forecasting  through  the  device  of  Intelligence 
estimates  (NIE's)  which  purport  to  define  a range  of  probabilities  within  which 
policy  making  can  operate  with  some  assurance.  The  .estimates  proceed  decisions 
about  US  actions  in  a particular  issue  or  arena  and  are  the  coalition  of  data 
available  and  images  of  how  a particular  Issue  is  likely  to  develop.  The  Inner 
Services  Committee  on  Long  Range  Forecasting  has  as  a principal  goal  the  Integratl 
of  forecasting  for  planning  activities  throughout  the  various  services  of  the 
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DefenHO  Department.  Such  documents  as  the  Joint  Chiefs  of  Staff's  (JSOP.  and 
JLRSS)  are  based  upon  formal  and  informal  estimates  of  the  future  environment  in 

which  U.  S.  foreign  policy  is  expected  to  be  effective. 

The  policy  process  in  which  these  pl.ans  become  operational  is  dominated  by 
negotiation  and  bargaining  in  which  organizational  as  well  as  per.sonal  influence 
and  power  are  often  more  persuasive  than  the  substance  of  the  policy  problems. 

We  can  Identify  in  this  decision  arena,  several  forms  of  policy  planning  which 
are  admittedly  subject  to  bureaucratic  politics  but  are  also  representative  of 
the  types  of  planning  which  rely  heavily  upon  forecasting. 

1.  Contingency  Planning:  This  first  type  of  planning— contingency  planning- 


ts  based  upon  scenarios  of  possible  crises  with  wlilch  the  Unl.ted  States 
is  likely  to  be  faced  in  the  future.  Preparing  operational  plans  for 
these  possible  eventualities  enables  policy  makers  to  analyze  the  effects 
which  crises  would  have  upon  the  current  stability  of  international 
relations  and  speculate  upon  the  most  effective  responies.  While 
contingency  planning  is  a useful  exercise  in  that  it  enables  policy 
planners  to  Identify  potentially  berafui  or  dangeruua  situations  and 
relevant  actors  who  are  likely  to  be  involved,  were  these  situaf.ons  to 
come  about,  it  is  of  limited  usefulness  because  domestic  political 
contexts  in  which  decisions  must  be  made  to  predict  and  also  because 
the  scenarios  foreseen  in  the  plans  are  seldom  duplicated  in  real 


crises. 
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2.  ProRram  Planning:  13118  form  of  planning  occurs  regularly  In  agencies 
like  USIA,  AID,  Peace  Corps,  parts  of  the  State  Department  and  Defense 
Department  vhlch  carry  out  programmatic  activities  and  where  planning 
can  be  accomplished  without  frequent  and  major  interference  b'*  forces 
outside  the  United  States  control.  Program  Planning  tends  to  idealize  a 
non-political  criterion- -eff iciency — as  opposed  to  a political  one — 
consensus.  Its  greatest  potential  seems  to  be  recognized  in  the  Defense 
budget  cycle  which  Involves  a complicated  series  of  programs  and  weapons 
systems  all  of  which  require  the  long  run  allocation  of  measurable 
resources.  This  form  of  planning  attempts  to  Institutionalize  the 
process  of  foreign  policy  planning.  Most  of  the  detailed  planning  of 
this  nature  is  under  the  exclusive  control  of  the  executive  agencies. 
Congress#  does  not  seem  to  have  the  resources  or  facilities  available 
to  duplicate  this  effort  at  the  current  time. 

3.  Country  Analysis  and  St;  tcRv  Planning;  This  form  of  planning  la  most 

actively  pursued  in  the  State  Department  from  which  the  title  actually 
2 

comes.  It  is  the  antecedent  of  PARA  and  is  a planning  document 
developed  by  the  operators  from  country  teams  abroad  to  assist  Assistant 
Secretarial  levels  and  above  in  Washington.  Country  analysis  and 
strategy  papers  identify  U.  S.  goals  and  objectives  in  individual 
countries,  project  U.  S.  levels  of  concern  and  discuss  courses  of 
actions  which  American  foreign  policy  should  take  to  meet  our  goals  in 
each  specific  country. 

A.  Issue  Research:  This  la  the  final  form  of  planning.  It  is  less 

formalized  than  the  country  analysis  and  the  strategy  papers  are  more 


directly  relevant  to  specific  policy  problems  facing  U.  S.  decision- 
making. Most  Issue  analysis  is  performed  by  policy  officers  as  a 
potent  vehicle  of  advocacy  In  an  Issue  oriented  department.  It  tends 
to  be  in  response  to  requests  from  higher  officials  to  produce  a policy 
paper  which  will  enter  into  the  bargaining  processes  across  governmental 
agencies  In  an  attempt  to  predict  future  events  associated  with  a 
specific  Issue  such  as  likely  positions  of  other  nations  at  the  CCD 
meetings  and  recoraruend  specific  C.  S.  action  with  regard  to  such  an 
expectat Ion . 

The  following  examples  and  discussion  of  planning  activities  requiring  fore- 
casts point  out  that  forecasting  Is  predeclslon  In  nature.  It  Is  usually  the  case 
that  expectations  of  how  the  system  works  and  what  the  reactions  of  other  nations 
are  likely  to  be  to  U.  S.  Initiatives  become  Inputs  to  the  decision  process.  They 
are  taken  Into  consideration  In  some  decisions  more  seriously  than  others,  and  in 
some  Issues  more  formally  than  others  before  decisions  are  reached.  In  general 
it  can  be  asserted  that  there  Is  a lack  of  expllcltr.ess  In  the  forecasting  for 
planning.  ^ 

In  order  to  make  sense  of  the  complex  environment  In  which  1).  S.  foreign 
policy  Is  developed,  planners  use  various  tools  to  organize  and  order  their 
experience.  One  of  these  tools  is  the  model-* -a  set  of  elements  together  with  the 
relations  defined  upon  them.  A model  may  be  of  many  ty^..s,  e.g.,  physical, 
mathematical  or  mental.  A mental  model  or  image  is  simply  an  abstraction  of 
various  aspects  of  perceptual  experience.  For  example  a decision  maker  might 
have  a mental  model  of  how  decisions  are  made  in  Brazil.  He  would  then  use  this 
Image  In  evaluating  the  potential  impact  of  alternative  U.  S.  policies  toward 


that  country.  These  mental  models  or  images  are  frequently  relied  upon.  There 

are  major  problems  associated  with  this  form  of  modeling,  however.  For  example, 

decision  makers  have  many  different  mental  Images  each  dealing  with  a wide  range 

of  overlapping  problems,  and  each,  frequently,  inconsistent  with  the  others. 

Planners  are  faced  with  difficulties  In  knowing  which  images  are.  applicable  in 

a specific  case.  Since  the  relationships  In  each  Image  are  not  exp.lcitly  and 

clearly  Identified,  the  sources  of  contradiction  are  not  Immediately  obvious. 

Policies  made  upon  the  basis  of  such  Images  of  the  world  are  likely  to  have 

4 

unintended  and  often  undesirable  consequences. 

In  addition,  the  lack  of  explicitness  In  mental  Images  makes  It  difficult 
to  communicate  the  assumptions  upon  which  strategy  preferences  are  based.  In 
these  cases  disputes  about  policy  alternative  or  outcomes  may  actually  result 
from  unidentified  disagreements  concerning  the  Implications  of  actions.  Perhaps 
more  importantly  from  a long  range  planning  perspective.  It  Is  difficult  to 
manipulate  the  variables  in  mental  Images  In  order  to  assess  the  various  impacts 
of  U.  S.  actions.  Tliat  Is,  the  complexity  of  social  phenomena  makes  It  almost 
Impossible  to  move  from  a vague  set  of  assumptions  about  the  world  through  the 
dynamic  consequences  these  assumptions  have  for  the  Impact  of  various  policy 
alternatives. 

Unfortunately,  the  obstacles  to  planning  have  bfeen  especially  profound  In 
foreign  affairs.  Neither  the  political  process  nor  the  foreign  affairs 
bureaucracy  has  encouraged  a serious  consideration  of  long  range  problems. 
Moreover,  the  practitioner’s  firm  convictions  that  International  events  are 


inherently  unpredictable  has  provided  additional  support  for  the  belief  that 
planning  is  doomed  to  failure:  events  cannot  be  foreseen  and  must  be  dealt 
with  as  they  occur.  But  this  argument  Is  misleading  for  three  reasons:  point 
prediction  is  not  a good  criteria,  the  predictions  may  cause  self  correcting 
activity  which  prevents  the  expected  occurrence,  and  forecasting  of  an  intuitive 
nature  goes  on  daily  by  those  very  people  who  would  dlstaln  the  effort.  The  last 
point  has  already  been  amply  demonstrated. 

In  the  first  issue,  attempts  to  plan  for  the  future  may  not  require  specific 
predictions  of  the  occurrence  of  an  event  but  may  rely  upon  the  forecasts  of 
Impact  of  a strategy  upon  the  flow  of  events.  In  this  case,  the  criteria  of  an 
accurate  measure  of  the  liekly  impact  of  a particular  choice  among  alternative 
strategies  is  more  important  than  the  prediction  of  specific  events.  In  the 
second  case,  the  forecast  of  future  events  fails  to  come  true  because  It  was 
made.  These  self  defeating  forecasts  arise  from  rational  acts  on  the  part  of 
people  who  me  ' and  believe  the  forecasts.  As  an  example,  predictions  were  made 
in  the  1950' B that  the  U.  S.  would  be  faced  with  a shortage  of  scientists  and 
engineers.  This  prediction  led  to  a change  in  the  pattern  of  enrollments  in 
graduate  schools  which  obviously  negated  the  prediction.  The  point  to  be  made 
at  this  time  is  that  predecision  agreements  over  the  validity  of  a forecast  are 
not  a good  measure  of  its  value.  A more  appropirate  measure  of  value  is  its 
utility  in  helping  the  decision-maker  make  a correct  and  timely  decision. 

Tlifi  concept  of  using  a forecast  as  decision  information  has  already  been 
introduced.  The  cycle  of  activity  of  a foreign  policy  organization  has  been 
identified  in  earlier  chapters  and  stages  in  this  cycle  performed  the  function 
of  identifying  chapter  titles.  The  forecast  serves  as  a prcdir.ion  input  to  the 
process  of  making  plans  and  decisions.  As  argued  above  the  utility  of  a forecast 
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is  measured  by  Its  potential  roles  In  the  planning  and  decision  processes.  Lenz 
has  expressed  the  role  of  the  forecast  In  planning  as  follows: 

a.  The  forecast  Identifies  limits  beyond  which  It  Is  ’^ot  possible  to  go. 

b.  It  established  feasible  rates  of  progress,  so  that  the  plan  can  be  made 
to  take  full  advantage  of  such  rates.  It  does  not  demand  an  impossible 
rate  of  progress. 

c.  It  describes  alternatives  which  are  open  and  can  be  chosen  from. 

d.  It  provides  a reference  standard  for  the  plan.  The  plan  can  thus 

be  compared  with  the  forecast  at  any  point  in  time,  to  determine  whether 
it  can  still  be  fulfilled  or  whether,  because  of  changes  in  the  forecast, 
It  has  been  changed, 

e.  It  furnishes  warning  signals,  which  can  alert  the  decision- maker  that 
it  will  not  be  possible  to  continue  present  activities. 

In  performing  each  of  these  functions,  the  forecast  provides  specific  pieces  of 
information  needed  by  decision-makers  and  planners. 

Done  well,  planning  could  be  of  great  practical  significance.  It  would 
provide  the  criteria  by  which  present  choices  can  be  worked  through,  ^forecasting, 
the  backbone  of  planning,  is  a primary  area  of  potential  cooperation  between 
theorist  and  practitioners.  Rothsteln  argues: 

"This  means  that  the  failures  of  planning  cannot  be  attributed  solely 
to  the,  imperfections  of  practitioners  and  the  practical  world.  Some 
responsibility  must  fall  on  those  social  theorists  who  believe  that 
any  professional  involvement  with  practical  matters  is  intrinsically 
wrong  and  must  be  avoided.  Since  planning  is  an  intellectual  exercise- 
directed  at  very  practical  ends — which  cannot  be  carried  out  in  iaolation 
from  the  analytical  skills  of  the  theoretical  realm,  the  attempt  to  Isolate 
theorists  from  practitioners  dooms  planning.  The  few  practical  men  who 
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might  be  so  inclined  to  plan  lack  the  tools  to  do  it  well,  and  the  few 
theoretical  men  who  might  be  so  inclined  lack  either  the  opportunity 
or  the  incentive."  (1972,  pp.  10-11) 

The  social  sciences  represent  a.s  yet  a largely  untapped  resource  with  utility 
for  planners  in  forecasting.  An  effort  to  bring  the  techniques  and  the  substan- 
tive knowledge  of  the  social  sciences  to  bear  on  these  problems  should  be  worthwhile 

because : 

1.  The  problems  in  planning  and  forecasting  are  so  Important  that  those 
charged  with  these  tasks  should  draw  upon  a wide  ranging  set  of 
Intellectual  resources,  not  only  ranging  widely  across  topics  but 
delving  deeply  into  critical  problem  areas  which  appear  to  be  relevant. 

2.  The  nature  of  scientific  development  is  that  it  is  cumulative,  the 
knowledge  gained  in  the  past  five  years  has  added  considerably  more  to 
the  warehouse  of  knowledge  than  the  ten  years  before  that.  In  this 
respect,  the  previous  five  years  has  seen  substantial  support  for 
basic  research.  It  is  now  appropriate  to  use  this  information  in 
applied,  mission  oriented  projects. 

3.  The  advances  in  the  social  sciences  include  not  only  substantive 
material  but  new  methods  and  techniques,  as  well.  These  techniques 
Include  methods  of  forecasting  outcomes  of  given  actions  or  ranking 
a set  of  strategies  against  a list  of  desired  outcomes  in  terms  of 
effectiveness. 

A.  There  is  a growing  Interest  on  the  part  of  policy  oriented  social 
scientists  in  practical  problems.  Their  contributions  can  Include 
analytical  skills,  basic  resenrrh  knowledge,  experience  with  data 
retrieval  systems,  and  the  capability  to  assess  current  sources  of 
information  used  by  planners  and  forecasters.  The  interest  of 


this  group  of  essentially  problem  solvers  becoming  Involved^,  directly, 
with  planners  and  forecasters  provides  a renewed  hope  for  useful 

6 

cucchanges  between  scientists  In  the  academic  community  and  users. 

The  development  of  an  open  dialogue  between  policy  planners  and  social 
scit.ntlstB  on  the  roles  and  functions  of  forecasting  should  provide  a series 
of  gains  to  foreign  policy  declslon-maklng. 

1.  More  applicable  scientific  knowledge  In  the  fields  of  planning  and 
forecasting  especially  In  the  form  of  analytically  assessing  the 
Impact  of  U.  S.  strategies  with  regard  to  a specific  set  of  Issues 
could  be  developed.^ 

2.  More  extensive  experience  In  bringing  policy  users  and  academics 

together  to  work  on  practical  problems  should  provide  academics 

with  more  cognitive  complexity  In  differentiating  the  world  of 

public  decision-makers,  thereby  Insuring  more  specific  assistance 

In  the  future.  It  should  also  give  users  an  ability  to  use  scholars 

8 

more  effectively  in  the  future. 

3.  The  results  of  such  an  exchange  should  identify  areas  where  more 

basic  research  Is  needed  by  policy  planners.  The  weak  points 

identified  In  such  exchanges  would  become  the  rationale  for  further 

^ 9 

research  which  could  be  used  as  needed  by  forecasters. 

Having  given  away  my  prejudices  In  the  early  introduction  of  this  chapter. 

It  Is  now  the  task  of  showing  how  and  where  such  scientific  knowledge  Is 
applicable.  Recent  attention  In  theory  and  research  on  the  bureaucratic  handling 
of  foreign  policy  questions  has  focused  upon  dealing  with  problems  of  knowledge 
usefulness  In  policy  declslon-maklng,  transfers  of  knowledge  to  action,  crltlclxlng 
policy,  and  describing  governmental  behavior.  Finding  a mutually  agreeable 
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approach  to  understanding  the  bureaucratic  decision-making  apparatus  is 
difficult,  however.  Allison  has  underscored  this  problem;  . . bureaucracy 

Is  the  least  understood  source  of  unhappy  outcomes  produced  by  the  U.  S. 
government.  Calls  for  the  elimination  of  bureaucracy  are,  however,  non  solutions. 
Large  organizations  that  function  according  to  routines,  and  politics  among 
Individuals  who  share  power,  are  inevitable  features  of  the  exercise  of  public 

authority  in  modern  society."  (1971,  p.  266) 

For  our  purposes  a simple  classification  of  the  actors  in  foreign  policy 
decision-imiklng  processes  should  suffice.  Figure  I presents  a simple  designation 
of  the  foreign  policy  decision-making  actors.  The  essential  characteristic  of 
this  process  is  that  it  is  a multi-agency  decision  process.  It  Is  claimed  that 
President  Truman  had  a sign  on  his  desk  which  read,  "The  Buck  Stops  Here.  In 
our  delineation  of  the  multiple  actors  in  foreign  policy  making,  the  President 
and  his  staff  along  with  the  National  .Security  Council  and  the  verification  panels 

are  the  highest  unit  of  decision-making.^^ 

From  his  vantage  point,  the  President  has  a unique  perspective  on  foreign 
policy  making.  His  responsibility  is  to  view  the  total  picture  of  both  domestic 
and  foreign  affairs.  The  national  political  responsibilities  at  this  level  are 
moat  likely  to  be  affected  by  personal  Idlosyncracles.  The  President's  own 
style  of  politics  and  his  personal  style  of  dccislon-raaklng  affect  in  significant 
ways  the  roles  that  other  players  in  this  system  are  likely  to  perform.  Under 
President  Nixon's  guidance  it  would  appear  that  he  prefers  quite  strongly  to 
manage  foreign  affairs  from  this  perspective.  Kissinger's  reluctance  and  refusal 
to  bring  Congress  and  the  rest  of  the  administration  into  the  process  reflects 
Nixon’s  desire  to  control  the  foreign  policy  from  the  White  House.  From  this 
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perspective  an  overall  rationality  for  the  whole  system  must  be  developed.  This 
rationality  is  neither  associated  with  nor  necessary  for  the  other  major  levels 
in  the  policy-making  process. 

At  the  second  level  of  actors,  1 have  grouped  together  Stemple's  senior  political 
officers  and  managers  in  each  of  the  five  major  foreign  policy  agencies:  The 
Department  of  State,  the  Office  of  the  Secretary  to  Defense,  the  Joint-Chief s- 
of-Staffs,  the  Arms  Control  and  Disarmament  Agency,  and  the  Central  Intelligence 
Agency,  The  men  in  charge  of  these  agencies  manage  sizable  bureaucracies  and 
their  responsibilities  to  these  specific  institutions  influence  their  goals  and 
perspectives  in  quite  different  ways  than  goals  developed  at  the  higher  level. 

The  major  impact  and  responsibility  of  these  men  is  the  coordination  of  the 
directives  from  National  Security  Council  and  the  President  with  the  information  needs 
of  Che  working  level  policy  makers.  Managerial  level  personnel  actually  control 
th<;  work  of  the  government  in  foreign  affairs.  They  are  the  link  between  working 
bureaucracy  and  Presidential  or  senior  political  officers.  Hlllsman  assertst 
"Significant  items  of  foreign  policy  cannot  be  managed  at  a lower 
level  than  a member  of  the  administration,  a man  who  is  appointed  by  the 
President  and  who  is  therefore  in  a position  at  least  to  begin  to  inject 
into  policy  the  broad  political  considerations  ..."  (1971,  p.  34) 

Below  this  level  are  the  working  level  policy  makers.  TTiese  personnel 
draft  papers,  clear  them  with  other  agencies,  present  them  to  higher  levels, 
and  control  the  amount  and  quality  of  Information  which  is  cotnnunicated  up  the 
hierarchy.  Their  information  and  organizational  knowledge  .6  considerably 
higher  in  technical  questions  of  what  is  the  host  country  doing  today,  or  what 
is  the  current  capability  of  the  Israeli  air  force.  They  do  not  hold  major 
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responsibillty  for  questions  of  value.  These  questions  are  the  main  domain  of 
the  it'residcntial  level  and  the  senior  political  officers,  ’fhls  group  includes  desk 
officers  in  regional  bureaus  at  the  State  Department,  functional  specialists  and 
all  office  directors  in  all  agencies.  They  probably  have  more  leverage  than  an 
organizational  chart  of  this  nature  would  lead  one  to  suspect,  since  they  often 
control  the  information  which  is  passed  up  the  hierarchy. 

John  Stemple  has  summed  up  the  essential  aspects  of  this  chart. 

"Each  of  the  four  levels  play  a distinct  role  in  the  policy  decision- 
making  process.  Indeed,  the  Presidential  level  participates  only  in 
a few,  select  policy  decision  efforts.  There  is  some  support  in  the 
literature  that  decisions  are  made  at  the  managerial  level,  and  these 
constitute  well  over  half  of  the  policies  and  decisions  the  government 
deals  with.  However,  the  greater  either  the  perceived  difficulty  of 
the  problem  or  the  threat,  the  more  likely  higher  levels  arc  to  become 
Involved.  Tlie  process  might  begin  with  th  Presidential  perception 
of  threat,  and  Che  problem  works  its  way  down  the  organizational  chain. 

In  other  Instances,  probably  the  maiority,  problems  well  up  from  below, 
the  presidential  or  senior  level  political  control  has  to  he  exercised 
over  a problem  already  contextually  recognized  and  defined."  (1972, 
p.  hi) 

Perhaps  an  example  of  how  this  system  works  in  the  forming  of  goals  and 
courses  of  action  can  be  seen  in  the  recent  SALT  strategy.  After  Nixon  came 
Into  the  V/hlte  House,  an  initial  decision  had  to  be  made  on  whether  or  not  to 
proceed  with  the  arms  control  negotiations  which  were  initiated  by  President 
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Johnson.  This  decision  was  reached  In  the  White  House  Itself.  Once  the 
decision  was  made,  studies  were  requested  from  each  of  the  five  agencies  laid 
out  In  the  flow  chart.  An  agency  control  panel  In  the  National  Security  Council 
was  designated  as  the  coordinator  and  arbitrator  for  this  task. 

Each  of  the  agencies  were  asked  to  draft,  redraft  and  debate  the  Issues 
that  they  saw  In  a potential  SALT  agreement.  In  addition  to  this,  study  channels 
of  Ijiformal,  ad  hoc  working  groups  were  set  up  across  agencies  to  hammer  out 
compromises  and  inter-agency  disagreements.  When  disagreements  existed,  multipit 
positions  were  presented  to  the  National  Security  Council  v/hose  job  It  was  to 
return  drafts  to  the  agencies  after  having  decided  on  specific  positions  which 
had  usually  been  presented  as  options  in  the  inter-agency  papers. 

In  this  system  It  can  be  seen  that  each  of  the  five  agencies  acted  as 
adversary  teams  In  which  supervision  and  management  was  supplied  by  the  National 
Security  Council.  As  the  process  developed,  a lead  agency  was  assigned  to 
coordinate  our  negotiating  efforts.  This  agency  was  the  Arms  Control  and 
Disarmament  Agency  with  the  director,  Gerald  Smith,  appointed  head  negotiator. 
While  Smith  and  his  supervisory  personnel  could  and  did  call  upon  working  level 
assistance  from  across  the  agencies,  ACDA's  responsibility  was  to  manage  and 
coordinate  the  efforts  In  negotiation.  Thus,  in  this  Instance  the  channeling 
of  alternative  options  was  an  upward  process  from  the  five  agencies  themselves. 

The  designation  of  specific  goals  was  then  reconmunlcated  dow  the  systean  from 
the  President  or  the  National  Security  Couicll  and  major  responsibility  for 
coordination  was  vested  in  thl  Arras  Control  and  Disarmament  Agency  whoce 
responsibility  became  managing  the  working  level  people  Involved  in  SALT , Their 
responsibility  also  Included  the  orchestration  of  the  foreign  policy  process 


surrounding  the  SALT  negotintlons.  They  had  responsibility  to  coordinate  public 
relations,  negotiation,  Information  to  allied  nations  and  communication  backup 
for  the  decision-making  process.  This  system  which  seems  to  have  worked  so 
well  In  the  SALT  negotiations  appears  likely  to  be  employed  more  and  more  frequently 
In  major  foreign  policy  Issues.  It  is  an  attempt  to  develop  an  inherently  bias- 
free  form  of  declslon-mnklng.  It  seems  to  provide  each  of  the  agencies  essentially 
equal  opportunity  to  present  opinions.  Bu*"  it  Is  a slow  process,  requiring  a 
good  deal  of  lead  time  which  Is  not  always  available.  In  other  instances  the 
amount  of  Interaction  between  the  five  agencies  is  much  less  well  coordinated 
or  developed. 

The  principal  reason  for  policy  decision  failures  In  this  system  appears  to  be 
organizational  ineffectiveness  stemming  from  an  Inappropriate  handling  of  know- 
ledge which  leads  eventually  to  unsatisfactory  policy.  Edward  Morse  states  the 
case  succinctly:  "Channeling  and  handling  Information  has  become  an  organizational 
problem  no  foreign  ministry  has  mastered."  (1970,  p.  386) 

The  United  States  experience  in  recent  years  suggests  that  the  relationship 
between  foreign  policy  decision-making  on  the  one  hand  and  the  information 
collecting  and  forecasting  on  the  other  is  an  Integral  aspect  of  effective 
organizational  performance.  The  process  suggests  that  there  are  patterns  of 
behavior  which  are  strongly  influenced  by  organization  position  and  expectations. 
Hllsman  (1971),  for  Instance,  describes  organizations  in  terms  of  the  network 
of  interpersonal  relations  at  various  levels.  There  seenis  to  be  a recognized 
agreement  oetween  policy  makers  and  academics  on  the  existence  of  levels  of 
behavior,  on  the  interaction  of  motivation  and  goals,  and  of  the  Impact  of 
forecasts  on  preferred  modes  of  action  at  different  levels  of  the  policy  process. 
Some  of  ihz  elements  of  these  concerns  can  be  made  explicit  if  we  introduce 
modern  systems  theories  which  seek  to  treat  organizations  as  hierarchical 
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multi-level  systems.  The  concept  of  a multi-level,  hierarchical  structure 

cannot  be  defined  by  short,  succinct  statements.  What  we  propose  to  do  at  this 

point  is  to  (1)  introduce  some  basic  concepts  for  classification  and  study  of 

hierarchical  systems  in  general,  (2)  ptovlde  a conceptual  foundation  for  the 

problem  of  coordination,  and  (3)  Indicate  some  features  of  hierarchical  systems 

v«l'<ch  make  them  attractive  for  use  in  the  study  of  foreign  policy  decision- 
11 

making. 

To  begin  with,  the  total  system  can  be  designated  as  the  simple  schematic 
in  Figure  I plus  the  ongoing  process  of  foreign  policy  Inputs  and  outputs 
(see  Figure  II/.  The  operation  of  a subsystem  on  any  level  is  Influenced 
directly  and  explicitly  from  the  higher  levels,  mostly  from  the  Iranediately 
superseding  level.  This  influence,  while  not  always  binding,  tends  to  reflect 
a priority  of  Importance  in  actions  and  goals  of  the  higher  levels.  This  influence 
will  be  te.med  intervention.  The  priority  of  action  is  oriented  downward  in  a 
command  fashion,  but  the  success  of  the  overall  foreign  policy  system  and  Indeed 
of  the  uni'-s  on  any  level  depends  upon  the  performance  cf  all  units  in  the  system. 
Since  the  priority  of  action  tacitly  assumes  that  intervention  precedes  the 
actions  of  lower  units,  the  success  of  the  higher  units  depends  upon  that  action 
or  the  resulting  performance  of  the  lower  level  units.  Performance  can  be  viewed, 
therefore,  as  a feedback  and  response  to  Intervention.  Feedback  is  oriented 
upward  as  shown  by  the  upward  arrows  in  Figure  II.  We  have  termed  these  upward 
arrows  the  performance  feedback  channels.  Eich  of  the  layers  that  we  have  laid 
out  can  be  broken  down  into  functional  decision  hierarchies. 

The  functional  hierarchy  should  contain  three  layers  as  shown  in  Figure  III. 
The  lowest  level,  the  selective  level,  accepts  the  information  from  outside  the 
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U..11  and  applies  a decision  algorithm  to  derive  a co  use  of  action.  The  algorithm 
must  be  defined  as  an  organizational  means  of  reaching  a solution  to  a specific 
Intervention  from  above.  - 

The  Inherent  goal  of  the  second  layer  activity,  the  learning  and  adaptation 
level,  is  to  reduce  uncertainty.  Giver,  a set  of  prlorj‘'les  and  goals  and  the 
Importance  of  actions  from  a higher  level,  this  learning  or  adaptation  layer  must 
decide  how  to  respond  to  the  needs  prescribed  from  above.  This  layer  must 
reduce  the  uncertainty  in  making  responses  and  initiatives  as  much  as  possible 
providing  a simplified  Job  for  the  selection  level. 

The  self-organlz Ing  layer  must  select  the  structure,  functions  and  strategies 
which  should  be  used  on  the  lower  layers  so  that  an  overall  goal  or  set  of 
national  interest  can  be  pursued  ns  closely  as  possible.  Tt  can  change  the 
directions  for  notion  of  the  first  level  if  the  overall  goal  is  not  accomplished, 
or  it  can  change  the  learning  strategy  used  on  the  second  layer  if  the  estimation 
of  uncertainties  turns  out  to  be  unsatisfactory. 

We  can  forpallze  the  coordination  of  activities  at  this  point.  Consider  the 
process  V.  It  has  two  Inputs:  a control  of  Intervention  Input  from  the  second 
level  (m  from  a given  set  M)  and  an  input  w from  a given  set  fl  , called  the  input. 
It  also  has  an  output  y In  a given  set  Y.  The  process  P is  assumed  tc  be  a 
mapping. 

P : M X f.  -♦  Y 

Looked  ar  in  foreign  policy  terms  the  process  or  selection  level  concerns  the 
working  out  of  daily  actions  In  each  of  the  bureaucracies  Involved  in  foreign 
policy.  The  tasks  here  are  to  apply  an  algorithm  for  responding  to  stimuli  from 
the  environment  which  has  been  provided  by  the  second  level.  While  it  is  true 
that  some  policy  is  made  in  the  "cables"  these  changes  in  the  algorithms  for 
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respondlng  must  be  in  harmony  with  the  general  outlines  of  objectives  passed 
down  from  above  or  there  Is  likely  to  be  requests  for  a change  In  activity. 

Next  consider  the  second  level  In  our  control  system.  It  has  two  inputs: 
coordination  Y provided  by  the  higher  level  from  a given  set  ^ , and  the 
feedback  a from  a given  set  C coming  from  the  process.  The  output  is  the 
control  intervention  m selected  from  the  set  M.  The  system  is  a mapping: 

Cj  : r X C i"*"  Ml 

At  a managerial  level  the  task  of  coordinating  the  organizing  goals  of 
fne  Administration  with  the  realities  of  the  dally  routine  must  be  carried  out. 
It  is  here  that  decisions  about  the  feasibility  of  particular  plans  Is  decided. 
These  levels  must  provide  policy  plans  for  operators  to  use  as  algorithms  In 
acting.  It  is  the  general  case  that  this  level  must  suggest  plans,  get  them 
accepted  by  the  Administration  and  implement  them  at  the  selection  level. 

The  highest  level  is  charged  with  the  responsibility  of  coordination.  It 
has  only  one  set  of  Inputs,  namely  the  feedback  Information  w from  the  second 
levels  which  It  uses  to  arrive  at  the  coordination  output  y.  The  system  Is 
assumed  to  be  a mapping: 

c : w -*■  r 

where  W is  the  set  of  feedback  information  Inputs  w.  Except  in  rare  instances, 
such  as  crisis,  the  Administration  level  sets  national  Interests,  chooses  a 
policy  plan  or  combines  suggestions  of  several  plans  from  the  managerial  level 
and  assigns  responsibility  to  a lead  bureau  at  the  second  level,  but  it  does 
not  involve  itself  In  the  process  directly. 
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To  cosi.plete  the  description  of  this  system  we  must  specify  the  nature  of 
the  feedback  information.  The  feedback  information  to  the  second  level 
contains  direct  information  on  the  process  P;  it  is  therefore  a function  of  the 
control  m,  the  disturbance  u)  and  the  output  y,  given  by  the  mapping: 

f j : M X n X Y-  q 

Similarly  the  feedback  information  received  by  the  highest  level  contained 
information  concerning  the  behavior  of  the  second  level  and  is  therefore  assumed 
to  be  given  by  a mapping: 

f^  : r X ^ X M-+  W, 

which  is  a function  of  the  coordination  y,  feedback  * and  output  m. 

It  should  be  pointed  out  that  this  functional  hierarchy  is  based  on  the 
conceptual  recognition  of  the  essential  functions  In  a complex  decision  system. 

It  provides  only  a starting  point  for  a rational  approach  to  assign  proper 
functions  to  different  layers.  In  fact,  each  functional  layer  can  be  Implemented 
bv  further  decomposition.  For  our  purposes  it  is  only  essential  to  lay  ouc 
the  elements  of  the  decision-making  process  and  to  borrow  this  functional 
hierarchy  of  levels  or  tasks  so  that  we  can  demonstrate  at  what  place  a specific 
form  of  forecasting  might  be  beneficially  used.  In  order  to  do  this,  we  need 
to  make  a set  of  assertions  about  the  types  of  planning  that  each  of  these 
levels  in  a hierarchy  must  normally  concern. 

In  spite  of  several  common  features  the  tasks  and  roles  of  the  systems  can 
be  delineated  by  levels  at  this  point. 

1.  A higher  level  unit  is  concerned  with  the  larger  portion  or  broader 
aspects  of  the  overall  foreign  policy  behavior.  In  hierarchical 
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systems  terms  this  is  reflected  In  the  fact  that  a higher  level  unit 
is  superior  to  two  or  more  units  and  the  decision  of  the  higher  level 
coordinates  the  lower  levels  in  accordance  with  the  goal  or  objective 
defined  over  the  domains  of  all  the  units  subordinate  to  it, 

2.  The  decision  period  of  a higher  unit  is  longer  than  that  of  lower  unite. 
Simply  put,  the  lower  level  units  are  responsible  for  today's  decisions, 
whether  to  respond  to  previous  actions  or  to  initiate  new  actions.  The 
time  frame  of  these  decisions  arc  quite  limited.  However,  to  evaluate 
the  effect  of  coordination,  higher  levels  cannot  act  more  often  than 
the  lower  levels,  whose  behavior  is  conditioned  by  this  coordination. 
Therefore,  it  is  essential  to  recognize  Inherent  differences  of  the 
time  frames  in  most  decisions  as  we  proceed  up  the  decision  hierarchy. 
Certainly  there  are  specific  strategies  or  Issues  such  as  the  Cuban 
Missile  Crisis  when  the  normal  process  is  short-circuited  by  making 
most  decisions  operative  at  a much  higher  level  in  the  hierarchy, 

3.  A higher  level  unit  is  concerned  with  the  slower  aspects  of  the  overall 
system's  behavior.  The  lower  levels  of  this  decision  tree  are  concerned 
with  more  particular  local  changes  in  the  foreign  policy  process.  The 
higher  levels  cannot  respond  to  variations  either  in  the  environment  or 
in  the  process  itself  which  are  faster  than  the  variations  of  concern 

to  the  lower  levels. 

4.  Descriptions  and  problems  of  higher  levels  are  less  structured  with 
more  uncertainties  and  more  difficult  to  formalize  quantitatively. 
Decision  problems  in  the  higher  levels  can  be  considered  as  more 
complex  and  an  approximation  can  be  used  to  derive  a solution  to  a 
higher  level  problem,  but  accuracy  is  then  reduced.  One  has  to  be 
cautious  when  interpreting  the  results. 
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In  general,  for  any  level  there  Is  a specific  set  of  techniques  si-.itable 
for  the  solution  of  respective  forecasting  needs.  As  we  have  laid  out  the 
system  characteristics,  units  of  the  higher  echelons  are  concerned  with  broader 
aspects  of  the  foreign  policy  task  and  therefore  have  a more  complex  decision 
problem  than  those  on  the  lower  levels.  They  have  a longer  time  frame  with  which 
to  look  at  problems,  and  therefore  are  concerned  with  slower  aspects  of  the 
overall  foreign  policy  behavior.  As  we  turn  to  specific  instances  of  forecasting 
techniques  and  review  their  qualities  we  should  keep  in  mind  these  characteristics 
so  that  we  can  decide  at  which  stage  and  at  which  level  in  the  process  of 
foreign  policy  decision— making  and  planning  forecast  techniques  are  applicable. 

The  point  that  needs  remphasizlng  at  this  stage  Is  that  at  each  of  the  nodes 
In  Figure  H decisions  must  be  made  which  result  in  outputs.  These  decisions 
are  made  in  part  by  Information  supplied  about  the  current  state  of  the  process 
and  by  goals  passed  down  In  the  form  of  interventions  or  decided  upon  at  this 
level.  But  uncertainty  exists  at  each  stage  and  in  the  process  of  reaching  declBlons 
for  action  forecasts  of  the  likely  Impact  of  these  decisions  must  be  made.  In 
certain  levels  responsibility  for  dealing  with  uncertainty  is  limited  to  IsBufts 
with  low  levels  of  complexity.  This  is  especially  the  case  at  the  process  level. 

In  issues  of  higher  complexity,  managers  or  senior  political  officers  may  be 
brought  into  the  decision.  It  Is  not  only  the  case  that  different  individuals 
or  levels  in  the  hierarchy  are  Involved  at  different  levels  of  uncertainty  but 
that  different  routines  for  handling  uncertainty  and  information  in  forecasting 
must  be  employed.  Several  of  these  routines  will  be  described  below. 
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Consensus  FonalnR  Techniques 

All  levels  of  the  bureaucracy  attempt  to  make  plans  for  future  action. 

These  plans  are  obviously  based  upon  forecasts,  often  more  subjective  than 
scientific.  It  Is,  however,  the  case  that  the  forecasts  ^ tend  to  be  of  value 
In  the  delineating  of  a plan  of  action  for  a specific  agency  or  In  the  case  of 
the  Presidential  level  for  the  whole  foreign  policy  bureaucracy.  As  pointed  out 
previously,  the  higher  one  moves  In  this  hierarchy,  the  less  susceptible  to 
quantitative  techniques  are  the  questions  that  are  being  asked.  This  is  true 
because  they  tend  to  be  of  a considerably  broader  nature,  dealing  with  concepts 
and  relations  that  are  much  more  difficult  to  pinpoint.  Consensu?  forming 
techniques  for  forecasting  have  been  developed  for  Just  these  types  of  problems. 
The  techniques  attempt  to  coordinate  the  Joint  estimates  of  experts  on  the 
likelihood  of  a technological  development  of  a social  or  scientific  event 
occurring  In  the  future.  Their  major  advantages  stem  from  the  fact  that  they 
use  expert  opinions  under  conditions  of  anonymity  so  that  the  social  forces  In 
a small  group  decision  making  process  do  not  come  Into  play.  The  most  well 
known  of  these  techniques  Is  the  Delphi  method.  It  has  generally  been  employed 
as  a tool  to  facilitate  planning  and  declslon-maklng  In  both  the  hard  sciences 
(Pyke,  1970;  Ament,  1970;  Enzer,  1971;  Schmidt,  1971;  Martino,  1972)  and  the 
soft  sciences  (Enzer,  1970;  Knorr  and  Morgenstern,  1968;  Helmer  and  Reascher, 
1960).  The  technique  was  developed  at  the  RAND  Corporation.  Their  position  Is 
as  follows: 

"Delphi  Is  a technique  of  long-range  forecasting  originated  by  RAND 
Corporation  senior  scientists  twenty  years  ago.  In  wide  use  today, 

Delphi  can  be  applied  to  define  corporate  goals,  develop  a curriculum 
for  higher  education,  or  to  predict  scientific  or  technological 
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breakthroughs.  It  is  done  by  marshalling  the  refined  opinions  of  experts 
through  successive  Interactions  of  a problem  to  prove  Individual  answers. 

These  In  turn  provide  better  group  Judgments."  (RAND  Coiporatlon,  1971) 

The  Delphi  technique  employes  a panel  of  experts  who,  acting  without 
knowledge  or  Identity  of  other  participants,  must  decide  when  In  the  future,  If 
ever,  a specific  event  may  be  expected  to  occur.  The  Delphi  experiment  may  be 
designed  to  do  any  of  the  following:  (1)  Specify  a probable  date  or  arrangement 
of  dates  for  the  occurrence  of  an  event.  (2)  Indicate  the  probabilities  and 
confidence  levels  associated  with  the  projection.  (3)  Identify  the  impact  that 
prior  events  In  the  future  will  have  on  the  occurrence  of  latter  events.  (4) 
Additionally  evaluate  alternative  fut»res  In  terms  of  their  feasibility  as  well 
as  their  overall  impact  for  outcome. 

There  are  three  basic  steps  In  Delphi  forecasting  analysis.  (1)  Selecting 
an  initial  questionnaire.  It  is  recommended  that  questions  be  selected  such  that 
rank  ordering  of  options  or  the  identification  of  a specific  point  in  time  can  be 
provided.  Questions  which  ask  for  values  or  opinions  requiring  paragraphs  to 
develop  are  inappropriate  for  Delphi  techniques.  Thus,  If  one  is  developing  a 
Delphi  to  rank  order  goals  and  priorities,  one  should  ask  questions  about  these 
goals  either  pairwise  or  require  individuals  to  rank  a set  of  goals.  The  Initial 
list  of  events  Is  usually  considered  as  neither  being  final  or  exhausted.  Experts 
may  be  encouraged  to  add  other  questions  which  they  feel  are  Important  enough 

to  warrant  consideration  by  the  nanel. 

The  use  of  ejcperts  in  a Delphi  panel  la JMnda,tpo_.._ JW jieet^ ^o  deal  with 
people  familiar  with  trends,  problems,  capabilities  and  feasibility  of  specific 
events.  The  decision  maker  who  employs  Delphi  techniques  .should  feel  that  he  la 
confident  In  the  collective  Judgment  of  the  experts  he  employs.  U is  quite 
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advantageous  to  use  experts  with  differing  ranges  of  expertise.  Thus,  men  who 
are  familiar  with  the  technological  aspects  of  an  ABM  decision  might  be  combined 
with  those  familiar  with  the  political  Impact  of  such  decisions  in  order  to  attempt 


to  assess  the  much  more  broad  Issues  Involved  in  ranking  of  U.  S.  objectives 


vis-a-vis  ABM  sites.  One  of  the  criticisms  with  the  use  of  panels  is  that 
creativity  and  imagination  are  often  stifled  by  group  pressure.  Junior  men  on 
the  panel  have  a pronounced  tendency  to  defer  to  their  seniors,  especially 
if  there  are  implicit  sanctions  which  are  potentially  admlnistratable  when  the 
decision  has  been  reached.  The  Delphi  method  attempts  to  solve  these  problems 
through  the  strategy  of  maintaining  anonymity  of  the  panel  members  and  thereby 
eliminating  the  extraneous  effects  of  reputation,  personality  and  seniority  of 
participants.  Guaranteed  anonymity  is  therefore  a cardinal  rule  of  the  technique. 
The  actual  exercise  is  conducted  in  a series  of  Interactions,  The  first 


Interaction  conmences  when  panel  members  have  been  presented  with  the  questlonnialre. 
They  are  asked  to  make  their  estimates  or  give  their  opinion  and  return  the 
questionnaire.  Once  the  questionnaires  have  been  returned,  the  median  or  average 
response  Is  recorded  and  the  range  of  high  and  low  scores  is  also  delineated. 

In  the  second  round,  each  participant  in  the  panel  receives  the  same  questionnaire 
plus  the  information  aggregated  from  the  first  round,  the  low,  high  and  median 
responses  on  each  question.  He  is  asked  to  evaluate  his  own  initial  score  In 
light  of  this  information  and  to  respond  again.  On  this  response,  however,  the 
individual  is  also  asked  to  justify  his  position,  if  he  feels  that  his  answer 


uev xHtrico  frOiSr  "tl ii€r ~gTC«p 


thir4-  v th  ^eiich  j>anel  _ia^bcr 


receiving  the  collected  ratiorale  for  extreme  positions,  the  median  and  the 


high  and  low  scores  from  the  second  round  and  is  asked  once  more  to  provide 
estimates  for  answers  for  each  question.  In  each  of  these  rounds  other  seta  of 
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qui-stlons  may  be  added  to  the  questionnaire.  For  Instance,  each  respondent 
may  be  asked  to  provide  an  estimate  of  his  ovm  reliability  or  the  range  of  error 
in  his  estimate. 

Such  a technique  could  he  used  Co  identify  events  which  are  likely  to  occur 
by  1980  and  the  importance  of  these  events  on  European  security  issues  such  as 
MBFR  or  COD.  In  order  to  do  this,  the  estimation  of  the  initial  likelihood  of 
the  occurrence  of  each  event  by  1980  would  be  needed.  Estimation  of  the  cross- 
impacts  among  these  events  is  also  important  and  potentially  rewarding  pieces 
of  information.  Decision  makers  might  also  want  to  identify  those  events  where 
U.  S.  interaction  could  change  the  likelihood  of  the  occurrence,  and  assess  the 
desirable  direction  of  such  interventions.  All  of  these  questions  could  be  asked 
in  a Delphi  technique  and  would  provide  long-ranged  information  for  higher  level 
decision  makers. 

There  are  a number  of  technical  aspects  should  be  considered  In 

implementing  this  technique  but  they  will  not  be  reviewed  here.  Those  interested 
in  pursuing  the  technique  should  consult  Helmar  (1966),  Enzer  (1970),  or  Martino 
(1972).  The  technique  is  particularly  applicable  where  there  are  no  formal 
methodologies  available  to  provide  direct  predictions  of  some  future  occurrence. 
It  is  especially  applicable  to  those  complex  aeta  of  issues  for  which  the 
analytical  capability  of  the  social  sciences  Is  not  yet  amenable.  Shortcomings 
stem  from  unrepllcabll ity  of  results;  the  explicit  reasons  for  a solution 
developed  in  a Delphi  technique  are  not  opened  to  experimentation  and  test. 

The  type  of  role  that  Delphi  can  play  in  assisting  foreign  policy  planning  is 
associated  with  the  tasks  at  higher  levels  of  the  bureaucracy.  The  time  frame 
In  which  answers  develop  is  any  where  from  a day  to  several  weeks,  depending  on 
whether  all  participants  arc  assembled  In  one  location.  By  its  nature,  the 
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technique  Is  less  applicable  to  the  "what  should  we  do  next"  questions  of  the 
working  level  bureaucrat  but  much  more  useful  in  the  setting  of  priorities, 
considering  the  likelihood  of  events,  and  the  Impact  of  the  events  in  the 
future.  Delphi  may  also  be  quite  appropriate  in  providing  levels  of  concern 
for  planning  documents  such  as  CASP  Country  Analysis.  In  this  case  each  of  the 
officers  involved  with  the  country  may  be  asked  to  rank  the  levels  of  concern 
over  thiee  iterations. 

Trend  Extrapolation 

Scientific  methods  based  upon  analytical  models  make  possible  a more  objective 
approach  to  forecasting.  One  which  can  be  explained  to  others  and  which  can  be 
analyzed  and  criticized  by  people  other  than  the  original  forecaster.  Roberts  has 
outlined  the  history  of  economic  forecastings  as  having  passed  through  five  stages, 
with  the  sixth  stage  on  the  horizon.  These  stages  are: 

1.  Wisdom,  expert  or  genius  forecasting 

2.  Naive  models 

3.  Simple  correlational  forecasting  models 

4.  Complex  integrated  economic  forecasts 

5.  Dynamic  causally  oriented  models 

/ 

6.  The  learning  models  (1969,  p.  114) 

Delphi  techniques  are  a fine  example  of  expert  forecasting.  Growth  curve 
and  trend  extrapolating  are  naive  forecasting  techniques  in  that  they  do  not 
provide  information  as  to  the  causal  elements  or  the  manlpulatable  elements  in 
any  prediction.  They  are  extremely  useful  in  areas  in  which  the  forecaster  can 
feel  confident  that  the  past  line  of  behavior,  cyclical  or  linear,  will  continue 
into  the  future.  In  many  instances  these  techniques  are  short-range  predicting 
techniques. ^^In  some  instances,  however,  where  developments  seem  to  take  a 
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rather  normal  course  of  action  In  the  same  way  they  have  heen  developing  in  the 
past,  trend  extrapolation  can  be  useful  for  longer  range  predictions.  The 
sljnplest  of  these  techniques  Is  the  straight-line  projection.  Figure  IV  presents 
an  example  of  this  form  of  projection.  It  shows  the  estimate  of  top  speed  of 
United  States  combat  aircraft  as  it  has  grown  since  1910.  A linear  regression 
line,  least  squares,  fits  this  data  extremely  well.  The  regression  of  speed  and 
miles  per  hour  on  time  is: 

Y - -18.  JO'ihH  + .06404  T 

The  correlational  coefficient  is  .98580  and  the  standard  error  of  the 
regression  coefficient  is  .00193.  Barring  drastic  breakthroughs  in  flight 
propulsion,  extrapolations  into  the  future  can  be  based  on  this  same  equation. 

Tliere  are  dangers,  however,  in  preceding  in  this  manner.  See  for  instance, 

Figure  V on  the  gorwth  of  kill  power  in  waspons  sytems  over  time.  Such  Inventions 
as  the  atomic  bomb  have  seriously  thrown  the  normal  simple  linear  model  off 
considerably. 

Slightly  more  sophisticated  techniques  are  based  upon  cyclical  assumptions. 
Business  curves  frequently  rely  upon  seasonal  oscillations  in  the  economy  as  well 
as  many  specific  non-seasonal  but  occupational  osclillatlons . These  techniques 
have  proven  beneficial  in  forecasting  econom.'c  impacts  of  various  tariff  positions 
on  U.  S.  Industry.  One  particularly  interesting  account  stems  from  a disagreement 
with  the  Japanese  tile  industry  over  their  production  of  building  tiles  for  ceramic 
tile  bathrooms.  Economic  analysts  in  the  State  Department  confirmed  Japanese 
claims  that  the  Japanese  and  U.  S.  oscillations  in  production  were  prefectly 
out  of  phase  such  that  Japanese  supplies  hit  II.  S.  markets  when  U.  S.  manufacturers 
could  not  supply  the  demand.  Indeed  continued  use  of  Japanese  tile  increased 
their  demand  without  affecting  U.  S.  manufacturers*  markets,  thereby  making  the 
free  Import  of  Japanese  tile  a positive  benefit. 
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The  system!?  analysis  group  in  the  office  of  Secretary  of  the  Defense  has 
used  several  trend  analyses  in  looking  at  the  Vietnam  war.  These  analyses  have 
proven  beneficial  fci  short-run  predictions  of  supplies  from  the  North  and 
likely  shifts  in  the  current  level  of  activities  in  specific  areas.  Charles 
McClelland  at  the  University  of  Southern  California  has  been  experimenting  with 
various  cyclic  descriptions  of  the  foreign  policy  exchanges  between  a number  of 
key  nations  in  the  world.  While  these  methods  are  widely  used,  and  extremely 
useful,  it  must  be  recognized  that  they  have  the  following  serious  shortcomings: 

1.  They  are  unable  to  give  warning  that  there  has  been  a significant 
shift  in  the  conditions  which  produce  the  past  behavior.  Predictions 
from  the  past  could  be  extremely  Inaccurate. 

2.  They  are  unable  to  predict  the  outcome  even  when  it  is  known  that  one 
or  more  possibly  important  conditions  are  going  to  be  changed  in  the 
future.  This  is  true  even  when  that  change  is  recognized  to  be  likely 
to  produce  an  alteration  in  the  rate  of  advancement. 

3.  They  are  unable  to  give  policy  guidance  as  to  what  conditions  should 
be  changed  or  manipulated  and  by  how  much,  to  produce  a desired  change 
in  the  rate  of  growth  or  decay  in  whatever  trend  is  being  predicted. 

We  cannot  dismiss,  however,  those  who  accept  or  advocate  trend  analysis  so  easily 
because  of  the  time  constraints  on  the  decision  process.  Martin  Schubek  asserts: 
"There  are  the  chartists  and  the  fundamentalists.  The  fundamentalists 
want  to  discover  as  much  as  they  can  about,  the  firm — where  its  technology 
is  going  and  so  forth — while  the  chartists  draw  some  linear  extrapolations 
of  what  is  going  on  and  invent  sue!:  phrases  as  'when  the  thing  has  heads 
and  shoulders.'  You  cannot  idly  dismiss  the  chartists,  because  in  one 
sense,  a key  to  forecasting  is  the  amount  of  time  one  has  available  in  the 
decision  process  to  make  a statement  about  the  future.  A chartist  can 
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come  up  with  some  sort  of  fairy  tale  In  ten  or  fifteen  minutes.  If  you 
do  not  have  more  time,  pherhape  that  Is  the  best  you  can  get."  (In  Bell, 

196A,  p.  9A5) 

Given  constraints  on  foreign  policy  decision-making  where  time  is  of  the  essence, 
looking  at  the  trends  and  visually,  unmathematlcally  extrapolating  the  likely 
events  In  the  future  If  things  go  unchecked  might  be  an  excellent  first  approxi- 
mation to  developing  early  warning  systems.  McClelland  has  argued  that  we  can 
Identify  the  growth  of  crises  this  way  by  watching  the  communication  between 
hostile  nations  overtime  and  he  has  also  demonstrated  that  shifts  In  the  pattern 
of  interaction  do  signal  changes  In  strategy.  (1961)  These  short-range  forecasts 
of  Imminent  change  In  system  performance  seem  to  be  potentially  advantageous  tc 
working  levels  In  the  bureaucracy  where  time  is  of  the  essence  and  actions  are 
broken  down  to  their  smallest  unit  of  analysis. 

Correlational  Forecasting  Models 

Where  more  time  is  available,  however,  other  texhnlqucB  may  be  more  beneficial. 
The  fundamentalists, as  Schublck  calls  them,  believe  that  at  least  some  of  a 
number  of  potential  variables  exhibit  Interdependencies  In  general  which  are 
sufficiently  Important  that  they  must  be  taken  Into  account  in  making  any 
prediction.  From  a policy  standpoint,  regression  and  correlational  techniques 
allow  the  identification  of  Independent  variables  which  are  potentially  usable 
as  actions  that  one  country.  In  this  case  the  United  States,  could  employ  to 
increase  or  decrease  a dependent  variable  which  In  this  case  would  be  some 
observable  performance  measure  associated  with  a national  Interest.  Analysts 
can  attempt  to  account  for  variance  In  one  specific  variable  by  applying 

correlational  or  regressional  techniques  to  a set  of  variables  at  a cross- 

15 


section  in  time  or  over  time. 
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In  scientific  research,  we  work  with  what  are  called  Independent  and  dependent 
variables,  the  foTtner  being  the  "causes"  of  a given  social  phenomenon  and  the 
dependent  variables  being  the  phenomena  "caused."  (Caused  here  is  not  used  in  any 
strict  sense;  at  tlm.i3  we  have  only  a notion  that  one  variable  is  related  and 
prior  to  another  phenomenon.) 

The  regression  model  is  an  attempt  to  predict  with  maximum  efficiency,  the 
value  of  a dependent  variable  from  one  or  more  Independent  variables.  In  rough 
mathematical  notation,  this  may  be  expressed: 

Y - a 1 + B2X2  +.  . . 

where  y stands  for  the  dependent  variable  and  X's  for  Independent  variables. 

The  specific  relationship  between  the  independent  and  dependent  variables  is 
designated  by  the  a values  in  the  above  equation.  Each  a weights  the 
Independent  with  which  it  is  associated  according  to  the  impact  which  tliat 
Independent  variable  has  on  the  dependent  variable.  These  3 values  are 
frequently  designated  either  as  b or  3 and  are  called  regression  coefficients 
or  beta  weights. 

Assume  for  the  momfv.t  that  we  have  one  Independent  and  one  dependent  variable. 
Then  the  cases  which  we  are  studying  can  be  plotted  graphically,  for  example: 

the  goal  of  linear  regression  in  this  case  is 
to  draw  some  line  through  these  points  in  such 
a way  as  to  maximize  the  efficiency  of  our 
predicting  Y from  Xj^.  jugh  this  line  may 
be  a curve,  assume  that  It  is  the  straight  line 
f.  drawn  in  the  diagram.  Our  predlctl^jn  of  y 
values  in  this  case  is  most  efficient  if  i , 
the  sum  of  the  distances  from  each  point  to  the 
^ is  a minimum  value. 


Once  such  a line  Is  determined,  there  are  at  least  three  different  questions 
we  may  ask:  (1)  What  is  the  impact  of  on  Y ? In  other  words,  how  much  of 

a change  In  Y is  initiated  by  a one  unit  change  in  X?  The  answer  to  this  is 
given  by  the  regression  coefficients  mentioned  above.  In  the  chart  our  regression 
coefficient  will  be  positive — an  increase  in  X is  associated  with  an  increase  in 
Y . (2)  How  well  can  we  estimate  Y values  using  X^^  values  and  our  regression 

line  £ ? This  question  is  given  to  us  in  summing  the  squared  deviations  of  the 
points  from  the  line  and  dividing  chat  number  by  the  number  of  cases.  In  other 
words,  we  calculate  the  average  squared  error  with  which  we  estimate  y . This 
number  is  called  the  standard  error  at  estimate.  (3)  What  percentage  of  the 
variation  in  y values  can  be  accounted  for  by  our  independent  variable  X? 

This  last  question  brings  us  into  the  related  question  of  correlation.  If  we 
wish  to  know  the  correlation  between  X and  y , we  are  finding  the  degree  to 
which  high  values  of  X occur  with  high  values  of  y and  to  which  low  X values  occur 
with  low  Y values.  One  coefficient  for  determining  this  degree  of  covariation  is 
the  Pearson  product  moment  correlation.  If  the  correlation  •*  1.0,  X and  Y values 
are  completely  covariant;  if  it  is  - 0.0,  the  Y values  are  randomly  dispersed 
without  regard  to  X values.  Further,  when  this  correlation  is  squared,  it 
indicates  how  well  X accounts  for  the  variance  in  y . 

Suppose  we  were  interested  in  finding  out  the  impact  ol  U.  S,  aid  upon  the 
stability  and  development  of  a particular  country,  perlmps  Brazil.  We  could  regress 
variables  for  development  or  political  stability  upon  various  types  of  U.  S. 
economic  and  military  assistance  to  Brazil  over  time.  The  multiple  regression 
correlation  would  tell  us  what  percentage  of  the  variation  in  stability  or 
development  was  associated  with  U.  S.  economic  aid.  The  regression  coefficients 
would  specify  which  type  of  aid  had  the  largest  Impact  upon  stability  and 
development.  Unexplained  variation,  l~r^  would  be  attributable  to  other  factors, 


perhaps  even  observational  area. 
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The  most  important  consideration  in  applying  regression  techniques  is  that 
the  Independent  variables  be  selected  because  they  are  manipulable  by  U.  S. 
policy  processes.  In  forecasting  for  planning,  the  relative  importance  of  a 
variable  should  be  considered  both  from  the  technical,  statistical  standpoint 
of  a strong  regression  coefficient  and  from  the  policy  standpoint  of  being  a 
variable  which  the  U.  S.  can  actually  manipulate.  Thus,  variables  such  as  world 
public  opinion,  number  of  nations  in  an  alliance,  economic  development  or  political 
stability  may  be  only  slightly  manlpulatable  by  the  United  States.  On  the  other 
hand,  there  are  other  variables  such  as  the  various  types  of  aid  and  diplomatic 
recognition,  all  variables  which  the  United  States  can  more  easily  choose  to 
employ.  Regression  coefficients  are  properly  used  to  estimate  population 
parameters  only  when  the  structure  of  a model  employed  in  forecast i.ig  is  well 
specified.  Brunner  (1970)  demonstrated  very  convincingly  that  the  data  and 
strategies  presently  employed  by  most  political  scientists  (such  as  regression 
analysis)  will  usually  not  reveal  the  underlylrg  structure  of  a model.  This  Is 
generally  the  case  whether  the  systems  are  analyzed  cross-nationally  at  a point 
in  time  or  Individually  as  a time  series. 

While  regression  techniques  are  not  applicable  where  the  questions  addressed, 
attempt  to  d'tscrlbe  all  or  a significant  aspect  of  the  future,  they  are  quite 
appropriate  when  one  is  designating  a well-sepclf led  problem  in  which  the  components 
are  easily  identified.  When  the  analyst  wants  to  know  the  consequences  of 
changing  U.  S.  commitments  or  actions  on  a specific  host  country  and  he  is 
reasonably  sure  that  he  has  specified  all  relevant  variables,  regression  techniques 
can  be  mployed.  Their  advantage  over  trend  techniques  is  that  they  do  identify 
causal  elements  which  can  be  manipulated.  Such  problems  as  those  addressed  by 
the  inter-agency  conanittees  whose  task  is  to  coordinate  military  and  economy 
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a5?slstance  may  benefit  from  regresnlon  analyses  to  Identify  expected  impacts  of 
various  assistance  programs.  The  questions  of  the  impact  of  arms  transfers 
might  also  be  amenable  to  such  regression  techniques.  The  forecasts  in  these 
cases  form  background  information  for  Identifying  expected  performances  of 
national  syrteras  when  aid  or  arms  transfers  are  contemplated.  These  expected 
performances  can  be  compared  with  goals  and  Interests  on  a country-by-country 
basis  to  Identify  or  rank  various  strategies  vis-a-vis  a particular  country. 

Dynamic  Causally  Oriented  Models^^ 

Most  attempts  to  generate  an  explicit  model  of  foreign  policy  behavior, 
on  the  part  of  academics,  have  relied  upon  linear  relations  among  relatively  few 
variables  (e.g.,  linear  regression  models  and  factor  analysis).  These  models 
I have  advantages  over  mental  Images  of  foreign  policy  Interactions  since  they 

liave  specified  sets  of  assumptions  about  the  relations  between  these  variables 
which  can  be  checked  by  resorting  to  data  analyses.  These  assumptions  of 
linearity  provide  fairly  accurate  short-term  (several  years)  projections  since 
any  curve,  over  a short  enough  Interval,  can  be  approximated  by  a straight  line. 
However,  the  longer  into  the  future  the  projections  are  made,  the  greater  will 
be  the  likely  error,  just  as  in  the  case  for  trend  extrapolation.  In  designing 
long-term  planning  systems,  the  analyst  must  be  prepared  to  work  with  non-linear 
I systems.  One  problem  with  non-llnear  systems  Is  the  lack  of  methods  for  solving 

such  systems  analytically.  However,  solutions  can  be  reached  through  the  use  of 
computer  simulations.  These  Elmulstions  provide  Information  about  the  overtime 
Implications  of  the  defined  alternatives.  Moreover,  they  will  allow  the 
manipulation  of  the  variables  and  relations  to  test  the  relative,  long-range 

t 

i Impacts  of  various  policy  alternatives.  These  simulation  models  require  that  the 


I 
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variables  be  categorized  as  to  whether  they  are  manlpulatablc  or  non'-manipulatable 
and  as  to  whether  they  are  endogenous  or  Indogenous; 

1.  Manlpulatable  Variables  are  directly  controllable  by  U.  S.  government. 

2.  Non-tpanlpulatable  Variables  may  vary  by  functions  by  other  variables 
In  the  models  but  are  not  directly  controlled  by  U.  S.  actions. 

3.  Exogenous  Variables  effect  but  are  not  affected  directly  by 
relations  specified  In  the  system. 

4.  Indogenous  Variables  affect  other  variables  and  are  In  turn  affected 
by  other  variables  In  the  system. 

A set  of  variables  representing  each  subset  of  manlpulatable  exogenous, 
non-man Ipulatable  indogenous,  and  non-manlpulatable  exogenous  variables  can  be 
Identified.  Manlpulatable  Indogenous  variables  are  Illogical  from  a standpoint 
of  policy  planning.  The  design  variables  should  be  ordered  by  a set  of  relations 
which  would.  In  part,  be  Identified  by  long-range  planners  and  could  be  used  to 
construct  such  simulation  based  upon  data  currently  available.  These  relation- 
ships would  be  an  explicit  attempt  to  formalize  the  mental  images  used  by  policy 
makers  In  currently  making  decisions  on  what  II.  S.  courses  of  actions  should  be 
based  upon  and  expectations  of  the  effect  of  these  courses  of  action. 

Thus,  within  the  system,  each  variable  would  be  In  one  of  the  following 
vectors : 

■ vector  of  manlpulatable  exogenous  variables 

• vector  of  non-manlpulatable  endogenous  variables 

■ vector  of  non-manlpulatable  exogenous  variables. 

These  variables  are  related  by  some  set  of  relations,  f.  Thus: 
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An  example  might  be  helpful  both  In  illustrating  the  vocabulary  Just 
developed  and  in  Introducing  several  important  concerns  which  differentiate 
this  project  from  previous  efforts. 

Imagine  a policy  planner  who  is  very  Interested  in  what  makes  people  in 
a nation  "satisfied"  or  politically  stable.  After  doing  some  preliminary 
discussion,  the  following  three  variables  are  decided  upon  as  being  the  Important 
concerns: 

- overall  satisfaction  level  of  the  people  In  a given  nation  at  time  t 

Ej.  - performance  of  the  economic  sector  of  the  nation  at  time  t 
* performance  of  the  government  of  the  nation  at  time  t 

In  addition  to  the  identification  of  Important  variables  you  must  define 
a set  of  relationships  between  these  variables:  a structure  of  the  system  must 
be  given.  Our  political  analysis  stipulates  the  system  structure  with  the 
following  equations: 

1.  Ej.  ■ a 

2.  - P (E^  - 

3.  Sj.  - G^  + Ej.  where  a and  P > 0 

Equation  1 states  that  economic  sector  performance  will  be  proportional  to  the 
preceding  period's  lev«;l  of  overall  satisfaction.  Equation  2 tells  us  that 
government  performance  will  be  proportional  to  the  change  in  economic  sector 
performance  from  this  period  to  the  preceding  period.  Finally,  3 is  an  accounting 
equation  which  defines  overall  satisfaction  as  the  sum  of  government  performance 
and  economic  sector  performance.  (Throaghout  this  dlscupslon  it  will  be  assumed 
that  S,  E,  and  G are  measured  in  comparable  units.) 

The  endogenous  non-manipulatahle  variables  of  the  system  are  G,  E and  S 
and  the  state  of  the  system  at  a particular  point  in  time  is  therefore  given  by 
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llsting  values  of  each  variable  at  that  time;  E^.,  S^.  Variables  which  are 

not  Included  in  the  system  are  called  parameters.  An  "effective"  parameter  is 
one  which  has  a discernible  Impact  upon  the  system's  behavior  (e.g.  a , 3 , and 

t in  the  set  of  equations  above).  The  above  set  of  equatlona  describes  a 
dynamic  system  since  the  system  is  effectively  parameterized  by  time. 

The  values  of  a and  6 for  a particular  nation  might  be  estimated  by 
observing  the  overtime  values  of  ?,  E,  and  G.  As  Brunner  points  out,  the  data 
analysis  problems  associated  with  this  estimation  are  by  no  means  simple. 

However,  let  us  assume  an  awareness  of  the  problems,  from  tasks  I and  II;  then 
from  data  for  the  period  1966-71  we  estimate  a - 0.5  and  B - 0.0.  We  can  now 
use  equations  1-3  together  with  these  estimates  of  a and  B to  make  the  following 
predictions  about  future  system  behavior; 

Table  1 

Results  of  Equations  1-3  WJien  o - 0.5  and  B - 0.0 


Already 

Observed 


Predicted 


a 

- 0.500 

8 • 0 

000 

T 

S(T) 

E(T) 

G(T) 

1966 

1.000 

0.000 

0.000 

1967 

0.500 

0.500 

0.000 

1968 

0.250 

0.250 

0.000 

1969 

0.125 

0.125 

0.000 

1970 

0.062 

0.062 

o.oOo 

1971 

0.031 

0.031 

0.000 

1972 

0.016 

0.016 

0.000 

1973 

0.008 

0.008 

0.000 

1974 

0.004 

0.004 

0.000 

1975 

0.002 

0.002 

0.000 

1976 

0.001 

0.001 

0.000 

1977 

0.000 

0.000 

0.000 

1978 

0.000 

0.000 

0.000 

II  I'll 
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Since  the  consequences  of  having  satisfaction  or  stability,  S(t)  0 are 
usually  thought  to  be  undesirable,  the  results  reflected  in  Table  1 may  be 
viewed  with  alarm.  Accordingly,  the  question  becomes  what  policy  advice  can  be 
given.  This  in  turn  rests  upon  assumptions  about  the  relationship  between 
actions  open  to  the  U.  S.  with  respect  to  this  particular  country  (the  manlpulatable 
exogenous  variables)  as  well  as  assumptions  about  other  nations’  attempts  to 
influence  outcomes  in  that  country  (non-manlpulatable  exogenous  variables). 

Suppose  that  we  know  that  a is  a function  of  U.  S.  technical  assistance 
in  terms  of  mass  communications  programs  and  that  S is  a function  of  heavy 
Industrial  capital.  This  knowledge  enables  us  to  specify  an  activity  which  would 
Increase  the  values  of  a to  0.8  and  P to  3.0.  Then  for  the  value  of  S(t)  set 
at  1.0  for  one  time  period,  our  original  equations  predict  that  the  people  a 
satisfaction  will  rise  in  the  quaslgeometrlr  fashion  traced  in  Table  2. 


Table  2 


a - 0.800  3 - 3.000 


T 

S(T) 

E(T) 

G(T) 

1 

1.000 

0.000 

0.000 

2 

3.200 

0.800 

2.400 

3 

7,840 

2.560 

5.280 

4 

17.408 

6.272 

11.136 

5 

36.890 

13.926 

22.963 

6 

76.267 

29.512 

46.756 

7 

155.521 

6] .014 

94.507 

8 

314.625 

124.417 

190.208 

9 

633.549 

251.700 

381.879 

Table  2 assumes  no  change  in  the  non-manipulatable  exogenous  variables  for 
simplicity.  But  the  Impact  of  a policy  upon  one  nation  must  be  weighted  against 
its  impact  on  U.  S.  objectives  in  other  countries  as  well.  To  state  an  obvious 
point,  finances  and  national  security  pla-e  limits  upon  both  the  quality  and 
quantity  of  foreign  involvement.  Since  this  is  the  case,  optimization  on  a 
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country-by-country  basis  will  generally  yield  greatly  aub-optlmal  global  results. 
For  example,  U.  S.  policy  toward  Brazil  maybe  an  exogenous  variable  affecting 
Chile’s  relations  with  the  United  States.  These  other  country  Impacts  must  also 
be  taken  Into  account  In  long-range  planning. 

The  role  of  forecasts  and  their  accuracy  In  the  policy  planning  process 
Introduces  some  difficult  questions  In  terms  of  the  definition  of  accuracy. 
Accuracy  has  at  least  two  meanings.  Theories  should  not  be  evaluated  and  compared 
exclusively  on  the  accuracy  of  their  polnt-ln-t Ime  predictions.  It  Is  neither 
a necessary  nor  sufficient  condition  for  a theory  well-suited  to  yielding  policy 
advice.  For  the  purposes  of  making  policy  recommendations,  we  might  pref_e^  a 
theory  which  makes  polnt-ln-tlme  predictions  which  are  less  accurate  than  those 
made  by  another  theory. 

Consider  the  following  example  drawn  from  Forrester’s  Industrial  Dynamics 
(1970)  as  seen  in  Figure  VI. 


' V 

/ /A 


theory. 


theory 


referent 


Suppose  we  somehow  know  (perhaps  we  are  told  by  a genie)  how  an  Important  variable 
In  the  referent  behaves  over  time.  This  behavior  Is  represented  by  the  solid  line 
In  Figure  VI.  Thera  are  two  ’’competing”  systems  (or  alternative  theories  about 
two  structurally  different  syatens)  which  purport  to  relate  the  variable  with 
time.  The  "predict lone"  of  these  two  theories  are  Illustrated  in  Figure  VI  by 
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dotted  lines;  theory^  by  n horizontal  sttalBht  line  and  theory^  by  a slowly 

growing  sinusoid  whloh  ha.  a period  of  fluctuation  about  251  shorter  than  that  of 
the  referent. 

Which  la  the  better  theory?  The  answer  clearly  depends  upon  the  theorist’s 
objective.  If  the  purpose  of  the  theory  Is  to  predict  values  of  the  variable 
at  closely  spaced  points  In  tl.e  In  such  , way  as  to  mlnlialze  the  sum  of  the 
equated  deviations  between  predicted  and  observed  values,  then  we  would  prefer 
the  straight  line  predictions  of  theory^. 

However,  If  our  objective  was  to  predict  how  changes  In  the  systea,  would 


affect  the  system’s  output,  we  should  he  very  reluctant  to  employ  theory 


of  theory^.  It  hotter  reflects  the  dyna.nlc  character  of  Its  referent  and  therefore 


appears  to  be  a better  guide  to  ’’desirable  time  point,  at  which  to  Introduce 
policy  changes,  ^ 

In  abort-range  prediction,  minimizing  random  events  and  error  In  point 
prediction  may  be  a beneficial  goal  In  planning,  but  It  la  not  declalv.  to  argue 
that  random  events  will  destroy  the  accuracy  of  long-range  predictions  or  that 
one  could  not  predict  1970,  for  example,  from  what  we  know  about  1930,  This  1. 
not  decisive  becau.e  the  aim  of  such  effort.  Is  not  a precise  blueprint  of  the  real 
future,  rather  the  provision  of  some  grounds  by  which  we  can  make  preaent 
Planning  choices  more  senalbly.  These  choices  may  themselves  undermine  the 
accuracy  of  any  prediction,  but  that  Is  not  nearly  as  significant  as  the  fact 
that  predictions  are  absolutely  neceaaary  It  w.  ate  to  be  able  to  take  account 
Of  the  long-run  and  what  we  do  now.  Joseph  Martino  argue,  the  point  well; 

"This  view  of  the  measure  of  goodnea.  of  foreca.t.  must  be  accepted  by 
both  decision  maker  and  forecaater.  If  the  decision  maker  Inal.t.  on 


Although  theoryj  yields  polnt-ln-tlme  predictions  which  are  Interior  to  those 
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Judglng  forccastfj  c,.  the  basis  of  whether  or  not  they  come  true,  he 
may  find  himself  In  trouble.  Some  poor  forecasters  in  view  of  the  self- 
fulfilling  and  self-defeating  paradoxes  have  advocated  what  amounts 
to  protective  action.  They  advocate  that  the  forecaster  take  into 
account  people’s  probable  reactions  to  the  forecast,  and  then  state  the 
forecast  in  such  a way  that  it  will  seem  to  have  been  correct.  The 
end  result  of  such  a procedure  would  be  to  make  forecasts  completely 
useless  for  decision-making.  They  would  become  like  those  of  the 
Delphic  oracle,  which  have  been  described  as  vague  and  ambiguous, 
allowing  room  for  different  Interpretations.  Or  worse,  they  might 
become  like  those  of  A1  Cap’s  character,  Old  Man  Moose,  whose  forecasts 
are  so  confusing  that  they  can’t  be  understood  until  it’s  too  late. 

A forecaster  would  be  proven  right  by  events,  but  his  forecasts  would  be 
of  no  benefit  to  anyone.  Thus,  the  decision  maker  who  wants  to  continue 
to  receive  competent,  professional  advice  from  his  forecasters  must  judge 
the  goodness  of  that  advice  in  terms  of  its  utility  for  decl8lon”^aaklng, 
not  in  terms  of  whether  the  forecast  eventually  comes  out  true.  Likewise, 
forecasters  must  recognize  that  his  objective  is  to  be  useful,  even  if  this 
means  being  wrong."  (1972,  p.  13) 

In  interviews  with  the  Arms  Control  and  Disarmament  Agency  a sage  systems 
analyst  charged  with  the  task  of  forecasting  likely  outcomes  of  various  arms 
control  measures  both  in  SALT  negotiations  and  in  upcoming  MBFR  negotiations 

I 

coimnented  that  perhaps  the  most  important  point  to  keep  in  mind  was  that  the  | 

forecaster  works  for  a client.  Answers  to  questions  for  hie  client,  drive  all 


of  the  forecasting  that  he  contemplates.  Forecasts  performed  in  a vacuum,  while 
nerhans  InterestlnR.  are  usually  worthless.  These  comments  emphasize  the  role 
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of  utility  in  estimating  the  value  of  any  specific  forecasts.  While  the  criteria 
of  utility  is  certainly  the  final  arbiter  on  the  use  of  a specific  technique,  let 
us  attempt  to  categorize  the  forecasting  continuum  into  several  arbitrary  levels 
so  that  we  can  make  suggestions  as  to  the  potential  application  of  the  various 
techniques  reviewed  in  this  chapter.  For  the  sake  of  simplicity  consider  four 
problems  which  divide  the  continuum  of  forecasting: 

A:  What  Effort 
B:  W1^at  Success 
C ; What  Can  We  Do 

D:  What  Are  the  Future  Implications 
In  Problem  A,  What  Effort,  the  question  to  be  answered  by  the  forecaster 
is:  which  of  an  Infinite  number  of  unknowns  could  be  addressed  with  current 
resources:  Which  of  these  would  likely  have  the  greatest  payoff?  This  problem  is 
one  of  the  most  difficult  to  resolve.  It  requires  the  strongest  concentration  of 
experts  and  wisdom  Judgment.  It  is  the  area  in  which  consensus-forming  techniques. 


as  the  Delphi,  are  likely  to  be  their  largest  succesr . 

In  Problem  B,  What  Success,  we  are  typically  concerned  with  describing  the 
state  of  the  art.  The  problems  typically  encountered  in  forecasting  in  this 
area  are  questions; in  which  particular  areas  of  a problem  can  changes  be  expected 
to  occur.  In  this  area  a mix  of  three  types  of  forecasting  seems  potentially 
relevant.  Certainly  consensus-forming  techniques  are  still  quite  applicable. 
Trend  analysis  may  demonstrate  that  recent  shifts  indicate  drastic  changes  in 


activity  or  development.  And  regression  models  may  specify  which  variables  to 
manipulate  in  order  to  achieve  greatest  success. 

In  Problem  C,  What  Can  We  Do,  we  are  concerned  with  applications.  The 
systems  of  Interest  are  not  necessarily  physical  systems  such  as  ABM’s.  They 
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Include  political,  econotnic  and  social  systems  as  well.  It  is  here  that  the 

1 

forecaster  must  bring  together  relatively  Independent  streams  of  events  and 
I envision  a possible  merging  of  interactions  to  achieve  some  end.  It  should  be 

apparent  that  forecasts  prepared  on  Problem  C,  What  Systems,  require  models 
1 which  are  in  order  of  magnitude  greater  in  the  number  of  concepts  and  relations 

I than  those  required  in  A or  B or  are  of  a unique  caliber.  It  is  thus  essential 

1 

that  highly  specified  regression  techniques  be  used  or  non-linear  systems  and 

i 

j simulations  be  relied  upon  for  forecasts. 

The  final  problem  area,  What  Are  the  Future  Implications,  is  effectively 
I inclusive  of  all  others  but  is  also  unique.  These  are  the  problems  where  one 

j attempts  to  describe  all  or  a significant  aspect  of  the  world  of  the  future. 

That  is  ten  or  more  years  away.  Of  particular  interest  in  this  area  is  the 
I unanticipated  consequences  of  decisions.  Therefore,  we  really  have  to  deal  with 

Problem  D in  resolving  the  combined  impact  of  other  problem  projections  in  a 

[ . 

' long-range  period. 

In  Problem  D the  resolving  of  the  combined  impact  of  other  problem  projections 
in  the  long-range  period,  means  ecveral  things.  First,  anyone  or  any  part  of  the 
problems  in  A,  B,  or  C,  is  reduced  in  visibility  and  relative  significance  in 
this  problem  area.  Second,  the  descriptions  of  the  future  are  likely  to  he 

I 

more  qualitative  in  nature.  And  third,  the  reliance  on  point  predictions  and 
event  predictions  is  significantly  reduced.  The  requirement  becomes  one  for 
generalieations  as  opposed  to  specifics.  It  is  for  this  problem  that  the  technique 
of  complex  non-ltnear  feedback  approaches  have  been  developed  and  arc  most  likely 
to  have  greatest  payoffs. 
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Conclusion 

This  chapter  lias  attempted  to  delineate  a formal  specification  for  the 
decision-making  process  In  foreign  policy  bureaucracies  and  to  use  that  delineation 
for  the  discussion  of  the  role  of  forecasting  and  policy  planning  for  foreign 
affairs.  The  strategy  employed  was  to  delineate  the  types  of  decision  processes 
that  occur  at  various  levels  in  the  decision  process  and  to  specify  the  planning 
that  was  essentia]  in  each  level  of  the  decision  process.  Specification  of 
planning  then  led  to  the  requirements  for  each  planning  activity  in  the  way  of 
forecasting  information.  Against  this  set  of  requirements  the  various  forecasting 
strategies  available  were  reviewed  and  through  the  technique  of  specifying  decision 
problem  typps,  suggestions  were  made  as  to  tlie  applicability  of  a set  of 
alternative  techniques. 

It  Is  no  secret  that  attempts  to  formalize  the  decision  process,  especially 
in  the  area  of  policy  planning  and  forecasting  for  planning,  is  not  viewed  without 
alarm  by  policy  planners.  By  way  of  defense,  let  me  conclude  this  chapter  by 
pointing  out  the  most  compelling  reasons  for  accepting  the  point  of  view  put 
forth  here. 

Halprin  (1973)  has  pointed  out  that  the  planning  status  of  various  agencies 
in  Washington  vary,  in  terms  of  their  capabilities,  in  direct  relationship  to  the 
amount  of  resources  that  the  agency  in  which  the  planning  is  being  done  la 
re.sponsible  for.  If  this  is  the  case,  those  who  have  the  largest  slice  ef  the  pie, 
the  military,  would  be  expected  to  have  the  most  sophisticated  planning  status. 
Halprin  is  obviously  correct  in  this  respect.  It  can  also  be  pointed  out  that 
forecasting  for  planning  in  the  military  is  essential  since  budgetary  cycles  and 
research  and  development  costs  require  relatively  long-range  commitments  to 
weapon  systems.  Thus  it  takes  five  to  ten  years  of  developmental  costs  for  a 
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weapon  system  to  be  fully  operational.  This  raises  the  question  as  to  whether 
It  Is  advantageous  for  the  military  to  have  the  best  policy  planning  staffs. 

The  question  verges  on  an  ethical  point  on  which  several  pages  could  be  devoted. 

It  Is  not  the  ethical  question,  however,  that  I wish  to  address.  Rather,  It  Is 
the  implication  for  Inter-agency  disagreements  that  such  a differential  In  planning 
must  entail. 

The  hierarchical  control  svstem  model  presented  In  this  chapter  emphasizes 
the  need  for  coordination  at  high  levels  in  the  policy  bureaucracy,  if  actions 
on  the  part  of  multiple  decision  units  are  to  be  Integrated.  Thus,  when  managerial 
level  concerns  are  contradictory  between  agencies,  information  must  travel  up 
the  system  to  the  NSC  or  other  offices  at  higher  levels  in  the  bureaucracy. 
Unfortunately,  the  decision  strategy  employed  by  the  agencies  In  this  game  la  that 
akin  to  a poker  player.  Each  hand  is  played  to  be  won.  An  ABM  question  is  fought 
out  and  won  or  lost;  the  B-1  bomber  is  approached  in  the  next  hand. 

The  implications  of  this  chapter  are  that  a chess  strategy  is  much  more 
likely  to  succeed.  In  other  words,  certain  arguments  are  worth  losing  to 
protect  more  central  or  Intrinsic  goals.  The  development  of  chess  strategy 
requires  that  longer  range  planning  be  Instigated.  Halprin's  point  is  ti*at  long- 
range  planning  is  well  developed  where  agencies  are  responsible  for  large  resources. 
Thus,  not  only  are  these  agencies  pursuing  chess  strategies,  they  are  essentially 
not  def eatable  by  a poker  strategy  in  the  long  run. 

The  point  may  not  be  made  only  with  regard  to  inter-agency  concerns,  however. 

It  seems  obvious  that  the  strategies  of  a good  chess  player  are  required  in  dealing 
with  other  nations.  Poker  is  not  a good  model  for  the  long-range  problems  that 
face  foreign  policy  decision-makers.  In  responding  to  the  policy  actions  of 
other  nations  simple  algorithms  can  be  used  by  working  level  diplomats  which  may, 
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over  the  short  run,  appear  to  be  poker  strategies.  It  Is  essential,  however,  that 
managerial  level  and  supreme  control  units  instigate  strategies  akin  to  those  of 
a chess  player.  As  these  strategies  of  coordination,  in  terms  of  our  foreign 
policy  effort,  become  well  recognized,  forecasting  will  tend  to  be  taken  more 
seriously  in  the  planning  efforts.  Not  only  will  forecastirg  be  employed  more 
frequently  for  planning,  but  the  range  of  the  forecasts  ought  to  Increase  as 
the  Importance  between  plans  and  actions  Increases  and  as  the  process  moves  up 
the  hierarchy  in  the  decision  process. 

The  implementation  of  these  tasks  is  not  considered  a panacea  by  any  means. 

Nor  is  it  expected  that  the  speed  with  which  techniques  similar  to  those  delineated 
here  will  be  adapted,  with  anything  approaching  the  speed  of  light.  Others, 
have  discussed  the  difficulties  and  possible  approaches  in  applyi/Ag  academic 
skills  to  policy  decision-making. ^^The  optimum  solution  is  not  in  sight.  It  may 
seem  an  evasion  to  paraphrase  !iao  Tse  Tung  and  assert  that  the  only  way  to  leain 
about  forecasting  is  by  making  forecasts,  but  this  rightly  understood,  is  the 
heart  of  the  matter.  Such  developments  as  a .Joint  Long  Range  Strategic  Study 
and  the  GASP  country  analysis  papers  point  the  directions.  The  future  is 
inevitable. 
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FOOTMOIES  FOR  FORECASTING  FOR  POLICY 


1.  The  types  of  planning  discussed  here  were  suggested , by  Puckett  , 1972 , For 
review  and  critique  of  Puckett's  position  see  Hilliker  (1972). 

2.  For  an  extensive  review  of  the  CASP  and  PARA  system  see  Bendix  research 
reports  on  PARAS. 

3.  Reviews  of  forecasting  efforts  include  Bendix,  1972,  Tanter , 1970,  and 
Geiger  and  Hansen , (1968) 

4.  This  position  is  well  developed  in  Forrester,  1971. 

5.  Axelrod  (1973)  surveyed  bureaucratic  decision  making  officials  responsible 
for  military  assistance  programs  and  found  that  forecasting  is  a routine 
operation.  He  also  found  definite  organizational  biases. 

6.  See  Tanter  and  Ulman,  1972,  Bobrow,  1972,  Choucri  and  Robinson,  1973, 
Rummel,  1970,  and  Hermann,  1972 . 

7.  This  point  la  supported  by  Geiger  and  Hansen,  1968,  Axelrod,  1973,  and 
Forrester,  1971. 

8.  Users  have  demonstrated  an  interest  in  more  effective  employment  of  aca- 
demics. The  Military  Operations  Research  Seminars  have  faced  the  problem 
in  the  forecasting  for  planning  workshops,  the  Advanced  Researen  Projects 
Agency  has  supported  and  is  continuing  to  support  conferences  to  bring 
users  and  academics  together.  Various  models  for  this  intergratlon  can 
be  found  in  Havelock  1971  and  1972. 

9.  The  Arms  Control  and  Disarmament  Agency,  the  State  Department,  and  The 
Advanced  Research  Projeicts  Agency  of  the  Defense  Department  are  all  sup- 
porting contracts  which  would  attempt  to  identify  areas  of  utility  from 
the  research  community  for  their  needs. 

10.  The  classification  of  foreign  policy  actors  relies  upon  Stemple's  (indem) 
suggested  typology.  A slight  modification  of  this  typology  is  developed 
here. 

11.  The  development  of  this  application  of  control  theory  stems  from  the  work 
of  Mesarovic  et.  al.  1970.  For  other  suggestions  of  similar  approaches 
see  Steinbrunner  (1973)  and  Burgess  (1972). 

12.  An  excellent  and  simplified  introduction  to  the  potentials  of  the  Delphi 
technique  can  be  found  in  Benson  1972. 

13.  For  a review  of  the  advantages  and  disadvantages  of  these  techniques  see 
Young,  1970.  For  a fine  discussion  of  the  methodologies  involved  see 
Martino,  1972. 

14.  This  example  comes  from  personal  discussions  at  the  Foreign  Service  Insti- 
tute Course  in  Quantitative  Approaches  to  Foreign  Policy. 
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- 15.  For  a view  of  the  techniques  involved  see  Ezekiel  and  Fox  (1959)  and  Draper 

and  Smith  (1966). 

16.  The  next  five  pages  are  adapted  from  Phillips  and  Thorson:  Research  Proposal 
to  the  Advanced  Research  Projects  Agency. 

17.  See  Hermann,  1972,  Stemple,  indem,  and  Bobrow,  1971, 
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WORKING  LEVEL  BUREAUCRACY 


FIGURE  V - MORE  BANG  FOR  A BOMB;  MAXIMUM  DESTRUCTIVE  RADIUS 
OF  EXISTING  WEAPONS^  1860*1960 , (calculated  from  u.  s. 

Atomic  Energy  Commlsslont  The  Effects  of  Nuclear  Weapons 
(Washington,  1962).  Destructive  radius  defined  as  sufficient 
blast  overpressure  (3  pounds  per  sauare  Inch)  to  collapse  an 
ordinary  frame  house.)" 

*Taken  from  Russett,  Trends  In  World  Politics.  1968,  p.  10. 
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FIGURE  VI  - APPLICABILITY  OF  FORECASTING  PROBLEMS  TO  BUREAUCRATIC 
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FIGURE  VII  ^ APPLICABILITY  OF  FORECASTING  TECHNIQUES  TO  FORECASTING 
PROBLEMS 
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II  a 1*^  t »l  a C T 

An  approach  to  the  study  of  the  interactions  of  nations  is  developed  in  this 
paper  based  ou  the  perspective  that  nations  develop  routines  for  dealing  with 
each  other,  routlnea  of  reciprocity  and  bureaucratic  inertia.  More  precisely, 
this  approach  seeks  to  specify  how  decision  makers  select  types  of  action  and 
reactions  from  an  inventory  of  foreign  policy  outputs  to  meet  different  kinds 
of  routine  and  non-routine  international  situations.  The  theoretical  structure 
of  this  approach  is  laid  out  which  essentially  posits  that  the  foreign  policy 
output  of  a nation  is  a function  of  reciprocity  and  bureaucratic  inertia.  To 
differentiate  the  relative  impact  of  each,  the  concept  of  uncertainty  is 
introduced.  Finally,  it  is  acknowledged  that  nations  are  not  all  governed  by 
theoretical  restraints  imposed  on  them  through  the  parameters  of  inertia  and 
reciprocity,  that  there  are  other  forces  at  work  both  within  these  nations  and 
within  their  environment  which  influence  the  impact  of  inertia  and  reciprocity. 
Several  such  forces  are  identified  and  briefly  discussed  (e.g.  domestic 
events,  and  third  party  actions). 


DD  ,"''..1473 


UNCLASSIFIED 


Si 


lahMlii  Iiiliin 


STATEMENT  OF  PERSPECTIVE 


The  approach  developed  here  is  designed  to  increase  our  under- 
standing of  the  way  nations  deal  with  each  other.  It  is  based  upon 
the  belief  that  the  behavior  of  one  nation  towards  another  is  a 
function  of  its  previous  experience  in  dealing  with  that  nation.  In 
short,  it  is  the  perspective  of  this  approach  that  nations  develop 
routines  for  dealing  with  each  other,  routines  of  reciprocity  and 
inertia.  Other  fo.'ces  which  affect  the  exchanges  between  two  nations 
do  so  in  such  a manner  as  to  strengthen  or  weaken  the  effect  of  one 
or  the  other  of  these  two  routines. 

In  attempting  to  develop  a greater  degree  of  knowledge  about 
the  interaction  of  nations  in  the  international  system,  we  consciously 
i strive  towards  an  explanation  of  this  interaction.  What  underlies 

this  approach  is  a desire  to  specify  how  national  decision-makers  tend 
to  select  types  of  actions  and  reactions  from  an  inventory  of  foreign 
policy  outputs  to  meet  different  kinds  of  routine  and  non-routine 
international  situations.  Several  basic  assumptions  underlie  this 
I approach. 

1 a)  The  concept  of  foreign  policy  as  a set  of  decisions 

I by  officials  is  adopted. 

b)  Foreign  policy  activity  can  be  understood  as  con- 
sisting of  discrete  behaviors  representing  the 
outcomes  of  these  decisions. 

■ c)  Policy  can  be  interpreted  as  the  aggregation  of 

these  behaviors  according  to  some  logic  imposed 
upon  them  by  the  actor  or  the  observer.  ; 

d)  The  behavior  of  one  actor  towards  another  actor  I 

(foreign  policy)  is  responsive  to  the  actions  of  j 

other  nations  and  involves  efforts  to  influence  s 

who  the  leaders  of  these  nations  will  be,  what  I 

decisions  they  will  take,  and  how  they  will  define  | 

the  relations  between  their  nation  and  others.  I 
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e)  Foreign  policy  is  macs  in  an  environment  by 
deci sion-m(':kers  who  have  mixed  desires  and 
domestic  constraints  to  cope  with.  Their 
activity  is  essentially  a process  of  adap- 
tation to  the  external  and  internal  environ- 
ment which  they  seek  to  coordinate  in  an 
effort  to  maintain  economy  ard  sovereignty 
of  the  nation  state. 

On  a still  more  abstract  level  it  is  argued  that  national 
dec' si  on-makers  consciously  choose  poli.-y  which  may  affect  the  over- 
all patterns  of  cooperation  or  conflict  in  the  international  system. 
This  type  of  explanation  generally  assumes  that  there  is  at  least 
one  individual  within  the  nation  who  understands  the  dynamics  of  co- 
operation and  conflict  in  the  system,  who  knows  how  other  statesmen 
and  his  own  constituents  will  react  to  a given  policy,  and  who  uses 
his  knowledge  to  get  around  the  constraints  which  reactions  Impose. 
This  is  the  argument  made  by  Stanley  Hoffman  (1968)  in  his  delineation 
of  roles  in  American  foreign  policy.  This  was  also  the  type  of  argu- 
ment made  by  William  Langer  (1931)  in  his  discussion  of  the  policies 
and  motivations  of  Otto  von  Bismarck. 

RELATION  TO  PREVIOUS  WORK 

One  of  the  earliest  advocates  of  the  events  approach  to  inter- 
national interaction  was  Charles  McClelland.  He  suggested  that  once 
the  relations  of  international  politics  were  broken  down  to  their 
most  elementary  form  they  can  be  selected  and  organized  according  to 
two  references--of  actors  and  interaction.  For  McClelland,  inter- 
action analysis  or  demand  response  pattern  analysis  has  as  a preoccu- 
pation, tracing  the  resulting  patterns  and  trajectories  of  actions. 
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He  suggests  that  national  systems  have  access  to  only  a limited  inven- 
tory of  demands  and  responses  in  coping  with  the  situations  produced 
by  system  disturbances.  How  the  government  of  the  national  sys+'em  tends 
to  select  types  of  actions  from  the  inventory  to  meet  different  kinds 
of  non-routine  international  situations  provides  evidence  o-^  its  opera- 
tional code  in  international  politics  (1966:105). 

Recently  several  theorists  have  underscored  the  importance  of 
considering  the  total  interactions,  especially  those  between  antagonists. 
Burton  (1968)  asserts  that  the  progression  towards  war  depends  upon  the 
equal  contributions  from  both  sides,  each  being  governed  by  perceptions 
of  threat.  North  and  his  colleagues  assert  that  war  may  occur  in  a 
(•timber  of  ways,  but  the  chances  of  its  occurrence  are  increased  by  the 
hostility  in  the  crisis  atmosphere  generated  by  the  Joint  exchanges  of 
parties  involved  (1968).  Zinnes  has  been  concerned  both  with  the 
expression  of  hostility  and  with  its  perception  and  the  ensuing  responses 
(1968).  These  authors  all  emphasize  the  process  of  exchange  that  under- 
scores the  symmetric  importance  of  both  participants  and  actions.  Thus, 
the  flow  of  foreign  policy  exchanges  between  nations  has  certainly  been 
the  topic  of  discussion,  debate,  and  analysis.  It  has  infrequently  been 
the  target  of  fo'mn.  ’ theoretical  development,  however. 

While  ou  current  problems  stem  from  a lack  of  formal  expla- 
nation of  the  patterns  and  interactions  between  nations,  it  must  be 
pointed  out  that  the  Difficulty  has  not  been  because  we  have  lacked 
a basis  for  making  formal  explanations.  The  possibility  of  using  the 
international  communications  literature,  (which  is  rich  in  suggestions 


for  formulating  formal  theories)  has  been  made  by  a number  of  inter- 
national relations  scholars  (Oeutsch  (1953),  McClelland  (1967),  and 
Phillips  (1973)).  Quincy  Wright  (1955:269)  defined  international 
communications  as  the  "art  of  using  symbols  to  express,  to  inform,  to 
formulate,  or  to  influence  the  opinion  and  policy  of  groups  on  matters 
of  importance  for  international  relations.  In  a narrower  sense  it  is 
the  art  of  using  symbols  expressive  of  one  nation  to  influence  another. 

As  a discipline  it  is  the  philosophy  guiding  that  art  and  the  science 
analyzing  international  communications,  determining  their  purposes, 
and  measuring  thier  effects."  In  fact,  we  can  vic.w  the  entire  political 
process  as  a process  of  mutual  modification  of  images  through  feedback 

in  communication  (Boulding,  1956:102). 

Consider  the  simple  communication  system.  Such  a system  has  a 
message  and  three  operating  parts:  a sender,  a medium  or  channel  and 
a receiver.  There  are  several  difficulties  to  be  encountered  in  the 
process  of  communication,  however.  Does  the  receiver  actually  receive 
the  message  as  the  sender  intended  or  does  interference  in  the  channel 
distort  or  garble  the  message?  An  excellent  review  of  these  problems 
can  be  found  in  Alan  Whiting's  (1969)  discussion  of  the  problems  the 
United  States  faced  in  the  bombing  of  North  Vietnam.  The  United  States 
had  to  convince  the  Chinese  that  its  aircraft  did  not  intend  to  cross 
the  Chinese  border.  Whiting  points  out  that  many  statements  and  subse- 
quent actions  were  repeated  to  insure  that  the  Chinese  correctly  under- 
stood the  intentions  of  the  United  States.  Such  complex  communications 
structures  are  a common  feature  of  the  international  environment.  Nation 
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states  are  ■information  processors  dealing  with  so  much  information  that 
their  information  gathnring  powers  are  frequent! y taxed.  How  nations  cope  with 
this  problem  and  to  what  degree  these  communications  affect  international 
relations  is  a crucial  question  in  international  relations  according 
to  'Karl  Deutsch  (1968),  who  has  hypothesized  that  wars  are  caused  by 
the  inability  of  decision-makers  to  handle  message  overload  situations. 

CONCEPTUAL  .^! EME 

To  further  develop  this  explanation  of  foreign  policy  outputs, 
consider  the  competitive  international  environment  in  which  a nation 
operates.  The  behavior  of  one  actor  toward  an  object  state  is  in  part 
a response  to  the  strategic  problems  which  that  actor  faces  with  respect 
to  its  understanding  of  the  other's  goals  and  activities.  It  is  not 
especially  daring  to  suggest  that  behavior  begets  behavior,  we  simply 
expect  that  nations  will  generally  act  much  like  individuals,  in  the 
sense  that  there  is  a strong  tendency  to  return  behavior  similar  to 
that  received.  Nations  are  assumed  to  be  operating  not  In  a vacuum  but 
in  a real  world  in  which  inter-nation  interaction  is  a reality.  A 
nation,  as  an  actor  in  the  international  system,  will  largely  base  the 
nature  of  Its  Interaction  with  the  second  nation  or  object  on  the 
nature  of  the  last  or  last  several  actions  of  that  nation  towards  It- 
self. By  way  of  example,  consider  the  work  of  Lewis  Fry  Richardson 
and  his  contention  that  the  rate  of  change  in  hostility  of  one  nation 
towards  a second  depends  upon  the  level  of  hostility  which  the  second 
harbors  towards  the  first. 2 This  idea  of  a relationship  between  the 
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actions  of  one  nation  and  the  past  behavior  of  the  object  nation  has 
been  generalized  by  Dean  Pruitt  (1969)  with  the  introduction  of  the 
concept  of  reciprocity.  "The  change  in  one  party's  level  of  output 
on  a given  dimension  often  produces  reciprocity  (also  called  reciprocal 
change)  i.e.,  a resulting  change  in  the  other  party's  level  of  output 

3 

on  the  same  or  another  dimension."  These  thoughts  can  be  expressed 
in  the  following  statement;  an  actor's  behavior  towards  a specific 
object  is  a function  of  the  behavior  which  it  recei v&d_.fi:omJ:jie_o^ct; 
more  simply  put,  behavior  begets  behavior.  Mathematically,  this 
statement  is  represented  by  the  following  equation: 

P 

®nq,m,t  " 

where 

^nq ,m,t 

is  the  behavior  of  nation  n directed  toward  nation  q 
on  dimension  m at  time  t. 

P 

E a B 

m qn,m,t 

is  the  weighted  sum  of  each  of  nation  q's  behaviors  toward 
n as  measured,  respectively,  along  the  P dimensions  of 
behavior.  The  weights  (a's)  used  in  computing  the  sum  are 
the  relative  importance  of  nation  q's  behavior,  on  each 
dimension,  in  influencing  the  behavior  of  nation  n on 
dimen'^ions  m. 

This  equation  states  as  a working  hypothesis  that  an  actor's 
behavior  results  from  the  patterns  c ■ action  of  its  object.  Others 
working  in  international  relations,  Tanter  (1972),  Azar  (1970),  and 
Leng  (1972)  suggest  similar  hypotheses. 


This  can  be  called  a tit-for-tat  model  of  the  relations  be- 
tween nations.  But  international  relations  must  certainly  be  more 
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than  a tennis  match  in  which  each  actor's  response  is  to  his  object's 
service.  There  are  forces  at  work  over  time  within  a nation  which 
work  to  insure  specific  strategies  be  employed  when  dealing  with 
specific  object  nations.  Haloerin  suggests  that  "most  of  the  actions 
taken  by  bureaucracies  involve  doing  again  or  continuing  to  do  what 
was  done  in  the  past.  In  the  absence  of  some  reason  to  change  their 
behavior,  organizations  keep  doing  what  they  have  been  doing"  (1970:9). 
Bureaucratic  inertia,  as  an  explanation  of  performance  in  organizations, 
is  appealing  and  leads  to  the  working  hypothesis  that  a nation's  behavior 
in  foreign  policy  results,  in  part,  from  its  own  prior  patterns  of  action. 
Stated  formally:  a given  nation's  behavior  toward  a specific  object  is 
a function  of  its  previous  behavior  toward  that  object..  Mathematically 
this  can  be  translated  into  the  linear  equation: 

' ®nq,m,t  ' °Sti®nq,m,t- 1 

where  the  symbolization  is  Identical  to  the  first  equation  and  t-i  Is 

a time  period  earlier.  Combining  the  two  approaches  together  to  form 

a single  equation: 

P 

®nq,m,t  “ “m®nq,m,t-i  * ^^^°‘m^nq,m,t 

The  meaning  of  the  individual  terms  remains  the  same  as  In  the  two 
preceding  equations. 

The  new  equation  expresses  mathematically  the 
(1)  contention  that  foreign  policy  dynamics  are 

powerfully  Influenced  by  both  bureaucratic 
Inertia  and  reciprocity. 
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McClelland  (1961)  suggests  that  the  workings  of  a modern  foreign 
office  resemble  the  day  to  day  operations  of  a well  run  industrial 
plant.  Following  this  suggestion  we  may  develop  the  tit-for-tat  models 
somewhat  further.  Multitudes  of  difficulties  and  problems  would  be 
received  and  dispatched  from  the  daily  flow  by  specialists  in  handling 
foreign  affairs.  To  cope  with  this  complexity,  experts  reassign  respon- 
sibility for  monitoring  the  exchanges  with  specific  countries.  The 
ability  of  the  experts  to  deal  with  their  assigned  tasks  is  in  part  a 
function  of  their  understanding  of  the  intent  underlying  the  patterns 
of  behavior  which  were  received  from  object  nations  in  the  recent  past. 

In  order  to  know  the  appropriate  response  to  make  to  an  object  nation, 
the  experts  must  be  able  to  understand  clearly  and  unambiguously  the 
messages  which  they  are  receiving  from  the  object.  Halperin  and  Kanter 
suggest,  "the  nations  affect  the  actions  of  one  another  less  by  physi- 
cally compelling  changes  in  behavior  than  by  acting  on  one  another  s 
perceptions  and  expectations;  interaction  among  nations  is  primarily  a 
matter  of  threats,  promises,  and  warnings  designed  to  influence  behavior 
by  persuasion.  Accordingly,  the  primary  vehicle  for  the  exercise  of 
International  influence  takes  the  form  of  'signals’  among  international 
actors.  Actions-ths  outputs  of  the  national  security  bureaucracy-are 
'signals',  designed  to  persuade  another  nation  to  alter  its  behavior  in 
the  preferred  direction"  (Halperin  and  Kanter,  1973:40). 

Thus,  the  transmission  and  reception  of  information  is  a major 
feature  of  the  behavioral  exchanges  between  nations.  Every  act  of  a 
nation  can  be  considered  as  a potential  piece  of  information  communi- 
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cating  to  other  nations  the  intense  desires  or  dislikes  of  the  acting 
nation.  In  addition,  the  variety  of  behavior  is  itself,  an  important 
aspect  of  the  information  conveyed.  If  the  multitude  of  international 
behaviors  is  structured  into  a basic  set  of  patterns,  the  variety  of 
international  interaction  can  be  shown  to  reduce  to  the  knowledge 
gained  from  each  of  these  patterns  of  behavior.  If,  for  instance,  the 
behavior  of  nations  reduces  to  eight  basic  patterns,  then  there  are 
eight  areas  in  which  information  is  being  transmitted. 

There  are  two  procedures  for  delineating  these  basic  patterns 
of  interaction.  The  first  technique  would  be  to  employ  a large  number 
of  variables  measuring  interaction  and  to  factor  these  variables  to 
delineate  a basic  set  of  patterns  or  underlying  dimensions  (Phillips, 
1969;  McClelland  and  Hoggard,  1969).  Another  technique  would  be  to 
specify  a set  of  variables  which  are  thought  to  be  logically  discrete 
and  all  inclusive.  The  second  approach  would  have  to  specify  the  under- 
lying rationale  for  such  a collection  of  variables.  The  CREON  data  set 
has  a group  of  variables  which  seem  to  meet  the  requirements  for  the 
second  approach  and  it  is  accepted  in  this  development.  There  are  eight 
variables  which  indicate  a continuum  of  commitment  of  resources  on  the 
part  of  the  nat'nn  using  them.  These  variables  are  laid  out  in  Table  1. 
Notice  that  they  vary  from  procedural  discussions  to  military  actions. 

It  is  felt  that  nations  choosing  foreign  policy  output  from  any  one  of 
these  eight  acts  are  signaling  varying  levels  of  commitment  of  natural 
resources  from  relatively  minor  commitments  for  procedural  acts  through 
relatively  severe  commitments  for  military  actions. 
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The  amount  of  information  being  conveyed  between  nations  in 
any  period  of  time  must  depend  upon  both  the  number  of  signals  trans- 
mitted from  nation  to  nation  as  well  as  the  variety  of  signals.  Tech- 
nigues  have  been  developed  to  measure  and  account  for  both  the  variety 
of  signals  transmitted  and  the  amount  of  information  transmitted.  The 
heterogeneity  of  these  signals--that  is  the  variety  of  basic  patterns 
at  any  point  in  time  is  a measure  of  the  uncertainty  which  would  attend 
any  attempts  to  specify  the  sender's  selection  process  (Cherry,  1957; 

Shannon  and  Weaver,  1949;  Ashby,  1952). 

Information  theory  provides  an  excellent  measure  of  the  uncer- 
tainty, H,  present  In  a set  of  signals; 

N 

H = J:  - Pi  io9  Pi 
i=^  i 2 1 

where  Pi  is  the  independent  probability  of  the  occurrence  of 
signal  type  I and  there  are  n types  of  signals.  Thus,  from  the 
probabilities  P.  of  different  types  of  signals  occurring  in  a given 
time  period  (same  month),  the  uncertainty  associated  with  the  score 
for  that  period  can  be  ascertained.  If  all  outputs  are  equally  likely, 
uncertainty  is  at  a maximum.  It  is  cotamon  to  divide  the  actual  uncer- 
tainty by  the  maximum  value,  deriving  as  a result  the  percentage  of 
(maximum)  uncertainty  which  is  more  easily  comparable  across 

sources  with  differing  sets  of  signals. 

Let  us  consider  two  examples;  first  the  case  in  which  a parti- 
cular nation  chooses  to  send  to  a particular  object  80  acts  in  a given 


time  period.  The  distribution  of  these  acts  is  such  that  each  of  the 
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eight  variables  are  used  ten  times.  Notice  that  the  actor  has  chosen 
to  send  an  equal  number  of  each  type  of  signal  to  the  object.  By  way 
of  contrast  another  nation  sends  the  same  object  80  acts  in  the  same 
time  period  but  they  are  all  the  same  act.  The  relative  uncertainty 
figure  for  the  distribution  in  Example  one  would  be  1.00,  and  that 
for  the  distribution  in  Example  two  would  be  0.00.  Thus,  the  impli- 
cations of  uncertainty  are  that  in  the  equal  probability  instance, 
there  is  no  way  to  judge  if  further  occurrences  would  be  more  likely 
to  fall  in  one  category  rather  than  another.  In  the  second  example, 
we  can  see  that  the  object  nation  would  be  more  lii.ely  to  expect  to 
receive  the  same  act  he  has  been  receiving  in  the  last  eighty  sequences . 
Thus  an  observer's  uncertainty  as  to  the  likely  activ.ty  of  the  actor 
represented  in  the  second  example  is  reduced.  The  smaller  the 
figure,  the  more  certain  it  is  that  a nation  will  choose  a particular 
activity.  McClelland  has  interpreted  this  relative  uncertainty  by 
suggesting:  "A  common  sense  way  to  view  a series  of  numbers  is 
to  think  in  terms  of  a 'fanning  out'  toward  equality  of  distribution 
across  the  category  system  with  the  larger  figures  and  a channeling 
in  cf  the  distribution  towards  relatively  frequent  occurrences  in 
fewer  categories  with  the  smaller  figures.  As  the  ratio  approaches 
1.00  it  suggests  not  only  that  everything  that  could  happen  has  been 
occurring  but  also  that  the  behaviors  have  shown  increasing  signs  of 
disorderl iness.  The  Information  measures  do  not  tell  us  what  the 
particular  lack  of  ordering  is,  but  they  do  give  us  a technical 
indication  of  a large  amount  of  variety  in  the  emissions.  As  the 
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ratio  decreases  towards  .000,  the  suggestion  is  that  (1)  there  may  be 
present  a large  amount  of  highly  patterned  and  repetitive  behavior  and 
a limited  variety  in  the  action  or  (2)  very  little  is  occurring" 
(1973:91). 

A long  series  of  analyses  by  Charles  McClelland  and  his 
associates  (1965,  1968,  1973)  have  been  carried  out  with  the  variety 
measure  introduced  above  to  establish  how  it  functions  In  crisis  and 
non-crisis  periods.  They  have  demonstrated  that  the  mix  of  behavior 
does  Indeed  change  1n  a crisis  towards  greater  variety.  The  basic 
results  are  these;  -1)  With  occasional  exceptions,  a of  .700 
or  higher  is  associated  with  crisis  months  and  only  with  crisis  months. 
(2)  If  we  operationalize  the  beginning  and  duration  of  International 
crises  with  a of  .700  or  higher,  we  are  able  to  state  when  a 
particular  crisis  began  and  how  long  it  lasted.  (3)  All  non-crisis 
periods,  with  rare  exceptions,  have  monthly  figures  below  .700 
(McClelland,  1973:92-93).  The  literature  on  communications  In  Inter- 
national relations  argues  that  in  periods  of  crisis,  system  overload 
occurs  and  actors  display  an  Inability  to  respond  consistently  to 
foreign  policy  inputs  (llolstl.  1965;  Burton,  1968).  This  would  suggest 
that  for  dyads  in  periods  of  high  relative  uncertainty,  usually  crises, 
nations  are  less  able  to  respond  consistently  to  their  object  nation's 
activities.  But  It  seems  to  be  the  case  that  In  oerlods  less  uncertain 
than  crises,  nations  are  capable  of  responding  more  reciprocally  when 
they  know  more  fully  their  opposite's  interactions.  This  point  needs 


further  development.  | 


I 
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Burton  has  suggested  that  one  of  the  "tricks"  in  negotiation 
is  that  actors  should  send  frequent  responses  if  they  wish  to  communi- 
cate changes  in  the  perception  of  the  situation.  He  also  suggests  that 
the  process  of  resolution  of  conflict  is  in  part  a process  of  testing 
whether  information  :s  received  as  it  was  transmitted  (Burton,  1969: 
54-55).  One  function  of  ambiguity  and  noise  in  message  signals  sent 
from  one  nation  or  another,  as  pointed  out  by  Jervis,  is  "to  make  it 
easier  for  actors  to  strike  and  maintain  bargains.  At  first  glance  the 
contrary  argument  seems  more  plausible— that  the  easier  it  is  for  each 
side  to  make  its  views  understood  (at  least  on  the  semantic  level),  the 
more  the  bargaining  process  is  facilitated--.  . . this  position  might 
be  correct  if  the  actors  could  make  the  other  side  believe  they  would 
act  the  way  they  said  they  would"  (1970:127).  But  since  this  is  normally 
impossible,  noiseless  bargaining  would  make  simple  initiatives  less 
plausible  and  thus  more  likely  to  be  discounted. 

In  communications  terminology  noise  is  characteristic  of  a 
communication  period  with  high  relative  uncertainty.  Thus  when  nations 
are  sending  multiple  types  of  signals  it  would  appear  easier  for  other 
nations  to  respond  with  what  they  judge  to  be  appropriate  behaviors. 

This  is  so  because  multiple  types  of  signals  allow  a nation  to  test 
whether  its  intent  was  correctly  received  by  analyzing  the  multiple 
responses.  It  is  also  likely  to  be  the  case  that  if  one  nation  wants 
the  other  to  believe  its  intent,  it  had  better  signal  its  intent  in 


multiple  ways  or  by  orchestrating  its  signals. 
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Nations  which  are  interacting  frequently  must  consider  how  | 

they  can  make  other  nations  understand  the  intent  of  their  communi- 
cations. If  a nation  wishes  to  orchestrate  its  foreign  policy  outputs  | 

to  facilitate  understanding;  , 

1)  ' It  must  design  and  deliver  messages  in  a way  1 

that  will  gain  and  hold  the  attention  of  the 

intended  object.  | 

2)  The  signals  must  adequately  refer  to  past  J 

experience  between  actor  and  object. 

3)  The  communicator  must  choose  actions  to  match 

his  verbal  statements  so  that  the  message  is  | 

convincing.  . 

4)  The  communicator  must  be  able  to  notice  and 

interpret  any  responses  as  either  feedback  or  { 

as  the  performance  of  preferred  behavior  J 

before  he  can  estimate  his  degree  of^satis- 

faction  measured  against  his  country's  l 

objectives.^  j 


Now  let  us  interpret  what  we  seem  to  be  getting  at  in  this  ^ 

discussion.  When  single  signals  « 0)  are  sent,  they  are  likely  i 

to  receive  only  a moderately  standard  response.  Slightly  more  complex  | 

messages  (with  a relative  uncertainty  value  greater  than  zero  but  less 
than  0.5  for  any  given  period)  are  somewhat  more  easily  responded  to  J 

in  a systematic  fashion.  On  the  othei*  hand,  those  messages  which  are 
quite  heterogeneous  In  the  number  of  signals  sent  (but  short  of  the 
complexity  facing  crisis  participants)  can  be  responded  to  clearly  and 

consistently. 

This  leads  to  the  following  assumption: 

Provided  that  the  communications  channel  Is  not 
overloaded,  the  more  heterogeneous  the  signals 
/o)  sent  from  one  nation  to  another  in  a given  time 

period,  the  more  certain  are  observers  In  speci- 
fying an  appropriate  response.  i | 


Extrapolating  from  this  discussion,  let  us  suggest  that  when 
there  Is  a homogeneous  signaling  from  one  nation  to  another  (that  is. 
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when  the  redundancy  1n  signals  Is  high)  one  would  expect  the  recipient 
nation  to  identify  less  clearly  the  Intent  of  the  actor  and  to  act  on 
its  own  inertia.  For  periods  of  time  in  which  there  Is  a heterogeneity 
of  signals  (behaviors),  and  thus  a richer  mix  of  behavior  for  that  time 
period,  objects  are  more  certain  about  the  implications  (real  or  poten- 
tial) of  the  actor's  behaviors.  In  these  periods  of  time,  reciprocity 
should  exert  a stronger  Influence  than  Inertia  upon  foreign  policy 
outputs.  Hence,  objects  adjust  to  actors'  strategies  more  readily  In 
periods  of  high  uncertainty  and  tend  to  continue  doing  what  they  had 
done  In  the  past  during  periods  of  low  uncertainty.  Formally. 

In  periods  of  high  relative  uncertainty  reciprocity 
Is  a better  predictor  of  foreign  policy  output  of 
(3)  a nation  than  is  inertia,  while  in  periods  of  low 

uncertainty  Inertia  Is  a stronger  Influence  than 
Is  reciprocity. 

What  we  have  tried  to  accomplish  here  Is  a differentiation  between 
when  bureaucratic  inertia  on  the  one  hand,  and  reciprocity  on  the  other, 
tends  to  best  explain  foreign  policy  outppt.  In  order  to  facilitate  this 
effort  we  have  relied  upon  a new  concept:  uncertainty.  The  concept  Is 
given  meaning  In  information  theory  and  that  meaning  has  been  borrowed 


here.  Three  points  are  worth  reiterating: 

1)  Information  Is  assumed  to  be  associated  with  a 
selection  process.  That  Is,  there  Is  available 
to  the  sender  a choice  of  signals  to  be  sent. 

2)  Such  a process  Is  basically  statistical  In  the 
sense  that  It  involves  probability  considerations 
concerning  the  likelihood  that  a given  signal 

will  be  sent.  ^ , 

3)  The  amount  of  communication  In  the  sense  of  trans- 
mission of  knowledge  (semantic  Information)  Is 
not  considered  in  Information  theory. 
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Returning  once  again  to  the  discussion  of  a well-run  foreign 
office,  we  note  that  such  an  office  is  composed  of  country  specialists 
who: 

1)  Monitor,  categorize,  sort  and  interpret 
incoming  signals;  and 

2}  Develop  routines  for  converting  the  signals 
received  intc  different  information  to  serve 
specialized  purposes. 

Because  of  s lared  experiences  in  dealing  with  each  other,  an  ordered 

pattern  of  understanding  takes  shape  jointly  for  both  the  actor  and 

the  object.  The  information  ■^liters,  in  the  form  of  these  specialists 

which  each  nation  relies  upon  become  more  adept  at  processing  more  and 

increasingly  complex  information  and  in  responding  in  more  heterogeneous 

patterns  of  behavior.  This  reasoning  leads  to: 

^ The  development  of  complex  patterns  of  interactive 

f (4)  behavior  is  dependent  upon  relatively  frequent 

and  consistent  exchanges  in  the  past. 


SPECIFIC  ASSUMPTIONS  AND  HYPOTHESES 


A specification  of  the  completed  system  of  statements  about 
foreign  policy  outputs  can  now  be  given  form: 

Axiom  1 A given  nation's  behavior  toward  a specific 
object  is  a function  of  its  past  behavior 
from  that  object;  more  simply,  behavior  is 
a function  of  inertia  and  reciprocity. 

Axiom  2 Provided  that  the  coi.imuni  cat  ions  channel  is 
not  overloaded,  the  more  heterogeneous  the 
signals  sent  from  one  nation  to  another  in 
a given  time  period,  the  more  certain  are 
observers  in  specifying  an  appropriate 
response. 

Theorem  1 In  periods  of  high  relative  uncertainty 
reciprocity  is  a better  predictor  of 
foreign  policy  output  of  a nation  than 
is  inertia,  while  in  periods  of  low 
uncertainty  inertia  is  a stronger 
influence  than  is  reciprocity. 
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Ax.lom  3 The  development  of  complex  patterns  of  Inter- 
active behavior  Is  dependent  upon  relatively 
frequent  and  consistent  exchanges  In  the  past. 

The  CREON  data  collection  comprises  three  months  from  each 
of  the  ten  years  1959-1968.  Since  data  are  available  for  only  one 
quarter  from  each  year,  our  ability  to  test  Theorem  1 is  limited  to 
testing  the  effect  of  signal  heterogeneity  upon  reciprocity;  any  test 
of  inertial  effects  would  require  contiguous  data. 

The  propositions  applicable  to  the  CREON  data  set  which  we 
have  been  laboring  toward  may  now  be  stated: 

Proposition  1:  Reciprocity  will  be  lower  In  periods  of 
low  uncertainty  than  In  periods  of 
high  uncertainty. 

Proposition  2:  The  complexity  In  patterns  of  interactions 
will  be  greater  in  dyads  which  Inhibit  fre- 
quent exchanges  than  In  dyads  which  Interact 
only  Infrequently. 


SUMMARY 

At  this  point  In  the  development  of  a theory  of  foreign  policy 
exchanges,  a self-contained  explanation  has  been  reached.  But  foreign 
policy  exchanges  should  not  be  considered  as  a monotonous  ballet  In 
which  all  players  are  governed  b?  identical  restraints  placed  upon  them 
through  the  parameters  of  Inertia  and  reciprocity.  It  Is  to  be  argued 
here  that  a number  of  other  forces  are  operating  both  within  the  nation 
and  within  the  nation's  environment  which  Influence  the  degree  to  which 
a nation  reciprocates  behavior  received  or  chooses  to  continue  past  be- 
havior. These  Indirect  forces  which  are  at  work  In  the  decision-making 
process  are  not  as  yet,  formally  developed  but  likely  candidates  can  be 
Identified. 
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Certainly  the  pressure  of  domestic  events  would  seem  to  act  as 
an  important  insi'"ument  or  force  in  influencing  a nation  to  over  or  under 
respond  to  the  receipt  of  behavior  from  other  nations  (Phillips, 1973). 
During  periods  of  intense  domestic  activity,  key  decision-makers  must 
devote  energies  to  solving  or  controlling  the  internal  disruption  to 
■'■.he  degree  that  their  time  is  consumed  with  domestic  events,  their 
ability  to  orchestrate  foreign  policy  is  minimized.  Since  this  is  the 
case,  we  would  expect  over  and  under  responses  to  opponent  s moves 
during  these  periods.  One  way  in  which  domestic  events  and  International 
situations  may  interact  to  create  pressures  upon  the  choice  of  routines 
being  employed  is  by  changing  the  level  of  decision-makers  Involved  In 
a decision.  In  its  simplest  case  we  can  divide  decision-makers  Into 
two  groups;  working  level  bureaucrats  and  senior  political  offices  away 
from  foreign  affairs.  On  the  other  hand,  international  crises  ought 
to  draw  senior  political  offices  into  the  decision  process. 

Third  party  actions  are  also  considered  to  be  influencing  the 
action  and  reaction  model  that  has  been  set  out  here.  At  the  data 
collection  level,  Hermann  and  Salmore  point  out  the  heed  for  considering 
the  indirect  object  of  a behavioral  action  (1970).  Phillips  and  Mainline 
(1973)  have  studied  the  secondary  impact  of  actions  in  the  stimulus 
response  models  developed  here  of  the  triad--Sov1et  Union,  United  States, 
and  China.  Phillips  and  Callahan  (1973)  have  attempted  to  formalize 
this  position  to  account  for  the  indirect  efforts  of  third  parties  on 
the  behavior  of  a dyad. 
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Perhaps  the  most  Important  of  a nation's  basic  functions  is 

its  ability  for  self- transformation  "Ct]o  respond  to  events  in  its 

environment  in  new  ways  or  at  least  in  different  and  more  rewarding 

ways"  (Deutsch,  1968:17).  Upon  close  investigation,  Deutsch  finds 

that  there  is  a certain  underlying  similarity  between  the  governing 

or  self-governing  of  ships  and  machines  and  the  governing  of  human 

organizations  (such  as  foreign-policy-making  organizations).  "Steering 

a ship  implies  guiding  the  future  behavior  of  the  ship  on  the  basis  of 

information  concerning  the  past  performance  and  present  position  of 

this  ship  itself  in  relation  to  some  external  course,  goal,  or  target. 

In  such  cases  the  next  step  in  the  behavior  of  the  system  must  be  guided 

in  part  by  information  concerning  its  own  performance  in  the  past" 

(1968:182).  Deutsch  proceeds  to  suggest  that  all  self-steering  networks 

have  three  basic  elements:  receptors,  effectors,  and  feedback  controls 

(1968:182).  Whatever  ability  to  act  autonomously  an  organization  such 

as  a nation-state  may  have  is  in  its  feedback  controls.  Norbert  Weiner 

defines  these  feedback  controls: 

This  control  of  a machine  on  the  basis  of  its 
actual  performance  rather  than  its  expected 
performance  is  known  as  feedback,  and  involves 
sensory  members  which  are  actuated  by  motor 
members  and  perform  the  function  of  telltales 
cr  monitors,  that  is,  of  elements  which  indicate 
a performance  . . . (1950:12). 

Deutsch  develops  the  notion  of  steering  based  upon  feedback 
in  considerable  detail.  "Steering  is  always  employed  with  reference 
to  both  a purpose,  or  goals,  and  an  evaluation  of  previous  successes 
and  failures  through  the  mechanism  of  feedback. 
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What  has  been  attempted  here  is  a rationale  for  looking  at 
the  exchanges  between  nations.  It  appears  to  be  the  case  that  nations 
attempt  to  achieve  reciprocity  In  matching  outputs  to  Inputs.  But 
this  consistency  Is  a function  of  their  goals  and  the  information,  or 
feedback,  they  have  of  previous  success  and  failure.  What  must  follow 
Is  an  attempt  to  expand  upon  these  notions  and  to  Identify  >e 
forces  which  make  the  process  a dynamic  one  with  a good  deal  more  flue 
tuatlons  than  simple  matching  routines  would  suggest. 


FOOTNOTES 
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1.  The  author  wishes  to  express  gratitude  to  the  Advanced  Research 
Projects  Agency  (ARPA  Order  No.  2345-3D20,  Contract  No.  DAHCIB  73  C 
0197,  RF  3527-Al),  the  National  Science  Foundation  (Grant  No.  GS-3n7), 
the  Mershon  Center  for  Education  in  National  Security,  and  to  the  Ohio 
State  University  Instruction  and  Research  Computer  Center  for  their 
support  during  the  preparation  of  this  paper.  In  addition,  special 
thanks  to  Robert  Crain  for  assistance  on  related  papers. 

2.  "This  theory  is  about  gonortl  tonclonr. ios  cor''i'’on  to  all  nations; 
about  how  they  resent  defiance,  how  they  suspect  defense  to  bo  concealed 
aggression,  and  how  they  respond  to  imports  by  sending  out  exports; 
about  how  expenditure  on  armaments  is  restrained  by  the  difficulty  of 
paying  for  them;  and  lastly,  about  grievances  and  their  queer  irrational 
ways,  so  that  a halting  apology  may  be  received  as  though  it  were  an 
added  insult."  (Richardson,  1960:13). 

3.  Research  in  psychology  tends  to  support  the  notion  of  reciprocity. 

Taylor  (1965)  and  Tognoll  (1967)  provide  evidence  suggesting  that 
increases  in  the  intimacy  of  a subject  are  due  to  the  increasing  intimacy 
of  his  companion's  remarks.  Changes  in  the  rate  of  smiling  also  tend 

to  be  reciprocated  in  the  same  time  (Kendon,  1967).  Explanation  for  the 
norm  of  reciprocity  may  be  found  in  Gouldner  (1960)  and  Pruitt  (1965,  1968). 
Homans  (1951)  has  attempted  to  explain  reciprocity  in  terms  of  stimulus- 
response  learning  theory. 

4.  Goldman  (1972:70)  describes  similar  coninunication  rules  for  domestic 
politics. 
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TABLE  1 


Eight  Behavioral  Variables  Used 

The  eight  behavior  types  (behavioral  variables)  used  in  this  study 
are  derived  from  the  Sequential  Action  Scheme  of  the  CREON  codebook. 


Variable  Number  and  Name 
PARTICIPATION 
DIPLOMATIC  EXCHANGE 

03  VERBAL  COOPERATION 

b^  VERBAL  CONFLICT-DEFENSIVE 

bg  VERBAL  CONFLICT-OFFENSIVE 

COOPERATIVE  ACTION 

6 

b^  NON-MILITARY  CONFLICT  ACTION 

bo  MILITARY  CONFLICT  ACTION 

o 


Definition 

All  "Procedural"  statements 

All  "Evaluative"  except 
"Procedural"  statements 

All  "Desire"  and  "Intent" 
except  "Procedural"  which 
are  seen  as  "Desired"  or 
"Neutral"  by  Actor 

All  "Elicited"  "Desire"  and 
"Intc'^t"  except  "Procedural" 
seen  as  "Undesired"  by  Actor 

All  "Unelicited"  "Desire"  and 
"Intent"  except  "Procedural" 
seer,  as  "Undesired"  by  Actor 

All  "Deeds"  seen  as  "Desired" 
by  Actor 

"Symbolic"  and  "Significant" 
"Deeds"  seen  as  "Undesired" 
by  Actor 

"Military"  "Deeds"  seen  as 
"Undesired"  by  Actor 
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In  this  paper  the  attempt  is  made  to  develop  a more  formal  theoretical 
approich  ^o  the'study  of  the  effects  of  third  parties  on  the  dyadic  interaction, 
of  nations.  A fully  formalized  Keneral  theory  is  presented  and  some  of  the 
prediction,  which  it  generates  are  tested.  Particular  attention  P*  ^ ° ^ 

Impact  of  sallency  on  the  shaping  of  an  actor's  foreign  policy  in  context 
dyLic  and  tvladlc  consistency  considerations.  The  findings  reveal  that  third 
nLty  activity  does  have  an  impact  on  dyadic  relationships  and  that  its  impact 
fs  generally  Lditioned  by  the  sallency  of  the  .hlrd  party  to  the  actor  involved. 
Thu!,  both  third  party  activity  .,.d  sallency  are  shown  to  be  Important  considera- 
tions in  the  attempt  to  specify  the  daclsion  making  rules  which  nations  use  in 
dealing  with  other  nations.  Moreover,  this  paper  demonstrates  the  utility  of 
developing  formal  models  to  achieve  this  end  in  the  context  of  the  growing 
difficulties  associated  with  the  application  of  statistical  methods  to  such 

endeavors. 
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This  paper  Is  part  of  a continuing  effort  to  produce 
a general  theory  of  foreign  policy  activity.  I/e  hope  to  in- 
crease our  \inde  rat  ending  of  foreign  policy  decisions  by  being 
able  to  explain  the  pattern  of  interactions  between  nations. 

We  assume  that  the  interactions  between  two  nations  are  embedded 
in  a larger  environment  consisting  of  other  nations  and  the 
interactions  among  them.  In  this  paper  the  effort  will  be 
advanced  by  articulating  a fully  formalized  general  theory, 
giving  it  an  interpretation  and  testing  some  of  the  predictions 
which  it  generates. 

The  essential  building  block  of  our  theory  is  the 
interaction  paradigm.  Ihis  approach  to  international  politics 
has  a long  and  venerable  tradition  in  the  literature.  Its 
baptism  into  scientific  literature  was  initiated  by  Charles 
McClelland.  He  suggested  that  once  the  relations  that  make  up 
International  politics  were  broken  down  Into  their  most  elemen- 
tary form  they  take  on  the  basic  pattern  of  figure  1.  It  shows 
that  the  facts  of  interne, tional  relations  can  be  selected  and 
organized  according  to  the  two  references  of  actors  and  inter- 
actions (McClelland,  1966,  p.  10).  Other  theorists  have  under- 
scored the  importance  of  considering  the  total  interactions  in 
a dyaxi  when  explaining  foreign  policy  behavior,  especially  when 
the  nations  comprising  the  dyad  are  antagonistic  (Burton,  1968, 
North,  et.  ol.,  I960;  Zinneo,  1968).  This  literature  suggests 
that  the  behavior  of  one  nation  acting  towards  another  (the 
object)  is  in  large  part  dependent  on  the  behavior  of  the  object 
to  the  actor.  It  is  not  especially  daring  to  suggest  that 
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behavior  begets  behavior.  We  simply  expect  that  nations  will 
generally  act  much  like  individuals  in  the  sense  that  here 
is  a strong  tendency  to  return  behaviors  similar  to  those 
received.  Nations  ore  assumed  not  to  be  acting  in  a vacuum 
but  in  a real  world  in  which  interaction  is  a reality.  A 
nation,  as  an  actor  in  the  nation-state  system,  will  largely 
base  the  nature  of  its  interaction  v'ith  the  second  nation 
(object)  on  the  nature  of  the  last  or  last  several  actions  of 

that  object  nation  toward  the  actor.  Testa  of  these  concerns  ! 

(Phillips,  1971,  1972)  have  tended  to  provide  support  for  this 
assertion.  Other  works  in  international  relations  (Tanter,  ' 

1072-,  Bartos,  1966;  Azar,  1970)  suggest  similar  hypotheses. 

! 

But  International  politico  must  surely  be  more  than 
a tennis  match  in  which  each  actor's  response  is  to  the  object's 

service.  The  oiiter  environment  of  the  nation  contains  many  ^ 

1 

nations,  the  behavior  of  each  having  potential  implications  for  - 

the  capacity  of  the  decision-makers  of  the  nation  to  devise  . 

i 

policy  whii.’h  can  achieve  national  goals.  These  third  parties 
have  an  impact  on  the  interactions  of  the  dyadic  pair  both  by 

creating  contradictions  in  pol5cy  actions  and  by  diverting  the  ^ 

attention  of  decision-makers  from  the  pattern  of  interactions 

in  the  dyad.  For  instance,  the  fact  that  two  nations  are  engaged  I 

in  armed  conflict  will  narrow  the  range  of  alter*"  ’*ives  of  other 

nations  who  choose  to  interact  with  either  of  the  conflicting 

parties.  An  ally  of  the  nation  which  is  attacked  feels  pressure 

I ■ 

to  punish  the  aggressor,  both  by  i:Acreaslng  the  conflict  the  l. 

agresaor  experiences  and  by  decreasing  the  cooperation  it  receives.  T 


An  analysis  of  the  interactions  aiaong  the  United  States,  the 
Soviet  Union  and  the  People's  Republic  of  Cliina  has  shown  clear 
empirical  Justification  for  the  belief  that  third  parties  have 
an  impact  on  dyadic  interaction  patterns  (Phillips  and  Mainline , 
197P).  It  was  fo\md  there  that  Chinese  actions  towards  the  United 
States  or  the  Soviet  Union  were  quite  sensitive  to  the  exchanges 
between  the  United  States  and  the  Soviet  Unl.on.  This  paper  will 
attempt  to  go  beyond  that  effort  to  develop  a theory  of  the  effect 
of  third  parties  '...pon  dyadic  interactions. 

In  order  to  build  our  theory  we  have  found  it  necessary 
to  make  the  following  four  assumptions: 

1.  Foreign  policy  can  be  conceptualized  as  a series 
of  decisions  made  by  national  officials.  Foreign 
policy  activity  consists  of  discrete  behaviors 
representing  the  outcane  of  these  decisions. 

2.  Foreign  policy  can  be  operationalized  as  t*':-  aggre- 
gation of  the  foreign  policy  activity  (behaviors) 
according  to  some  logic  imposed  upon  them  by  the 
actor  or  observer. 

3.  The  behavior  of  one  actor  towards  another  (foreign 
policy)  is  responsive  to  the  actions  of  other  nations 
and  Involves  efforts  to  Influence  who  will  be  the 
leaders  of  those  nations,  what  decisions  they  will 
make,  and  how  they  will  define  the  relations  between 
their  nation  and  others. 

U.  Foreign  policy  is  made  in  a multination  environment 
by  decision-makers  who  have  to  co;  t with  domestic 
constraints  and  who  have  mixed  dcB.^-es.  Ihelr 
activity  is  essentially  a process  of  adaptation  to 
the  external  and  internal  environiaent  which  they 
seek  to  c^'ordinate  in  an  effort  to  maintain  autonony 
and  national  sovereignty  while  pursuing  poeitlve 
t'oals  in  the  international  system. 

Tlicse  assumptions  require  that  our  theory  begin  witli 
some  decision-making  premises  and  that  when  it  comes  to  vhe  . 


interfacing  of  theory  and  data  that  the  data  represent  highly 
disaggregated  measures  of  behavior  so  that  the  logic  of  decision 
can  be  exeralned  empirically.  Iberefore,  we  use  international 
events  data  os  our  data  base. 

Me  turn  now  to  the  problem  of  building  the  theory.  The 
first  step  is  to  specilV  the  language  in  ^dilch  the  theory  can  be 
embedded.  The  language  we  have  chosen  to  use  consists  of  a voca- 
bulary of  four  elements-,  three  variables  and  one  operation  de- 
fined on  those  variables,  and  a grammar,  namely,  vector  algebra. 

The  first  element  in  the  vocabulary  is  a variable. 

It  is  a set  of  entities  active  in  international  politics.  We 
call  this  set  Y.  Formally,  this  can  be  represented  ne^ 

Y «=  { Yj » y^  . y,  * • • • yn  ^ 

where  each  y^  represents  a discrete  entity  in  the  international 
system.  In  our  development  we  sheQ.!  confine  our  attention  to 
those  entitles  which  ore  nation-states.  The  analysis  c-ijuld  per- 
haps fruitfully  be  extended  to  Include  international  organizations 
of  both  the  Ante rgove mine ntal  and  nongovernmental  varieties  and 
multinational  corporations. 

The  second  element  in  the  vocabulary  is  also  a variable. 
It  is  a set  of  categories  of  behavior  which  may  be  directed  from 
one  member  of  Y to  another.  We  call  this  set  A.  Formally 
A = {a^ , , . . . , 

Examples  of  such  sets  are  quite  important  in  the  international 
relatione  literature.  Each  set  is  a categorization  scheme  allow- 
ing one  to  measure  foreign  policy  output.  One  example  of  such  a 
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set  would  bo  the  dichotomy  between  the  cooperation  and  conflict. 
Another  would  be  the  63  categories  in  the  World  Event/Interactlon 
Gcheme  devised  by  McClelland. 

The  third  element  in  the  vocabulary  is  a set  of  time 
periods.  We  shall  call  this  variable  T.  This  variable  can  be 
stated  formally 

T = {t,  t+1,  t+2,  . . . , t+q} 

In  this  research  we  shall  assume  that  each  element  in  T is  a 
fairly  long  period  of  time,  ond  that  the  time  is  measured  in 
clock  tirae.^  An  implication  of  this  assumption  is  that  time  is 
constant  across  all  teimis  in  most  of  our  equations.  'Ihereforc , 
in  the  equations  the  time  subscript  has  not  been  explicitly 
stated  but  has  been  assumed  to  be  equal  on  all  terms  in  the 
equations.  In  those  few  equations  where  it  is  not  possible  to 
assume  the  same  time  for  all  terns  the  time  subscripts  have 
been  explicitly  provided. 

In  addition,  it  should  be  noted  tliat  if  shorter  periods 
of  time  were  employed  in  building  the  theory  or  if  some  conception 
of  social  time  were  employed  to  measure  time  (for  example,  tlie 
number  of  days  since  a nation  y^  was  the  target  of  action  from 
some  other  nation  y,),  then  the  formulation  of  the  theory  would 

tJ 

be  drastically  different.  Time  subscripts  would  have  to  be 
explicitly  stated  for  all  terms  for  all  equations,  and  the  Irmguage 
of  the  theory  would  have  to  be  some  dynamic  system  such  as  dif- 
ferential or  difference  equations.  Therefore,  the  choice  of  time 
measurement  is  crucial  and  should  be  kept  in  mind  in  evaluating 
the  theory. 
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EniDloyine  these  three  elements,  \re  can  define  a three 
dimensional  space.  Tlie  space  is  the  product  set  of  the  elements 
of  Y times  the  elements  of  Y times  the  elements  of  A at  any  time 
t,  where  in  one  case  the  elements  in  Y ore  taken  to  be  the  ini- 
tiators of  action  anci  in  the  other  case  are  the  recipients  of 
action,  Ue  call  this  space  X,  Formally, 

Definition  1;  X«=YxYxA 

An  example  of  this  space  is  illustrated  in  figure  2.  The  dimen- 
sions of  the  space  are  as  follo^/s: 

length  = n columns  representing  the  n elements  in  Y 
in  their  capacities  as  actors 
hC'ifiht  = n rows  representing  the  n elemejnts  in  Y 
in  their  capacities  an  targets 
width  = m columns  representing  the  ra  categories  of 
behavior  in  A 

Tlie  fourth  element  in  the  vocabulary  is  an  operation 
which  sums  the  number  of  discrete  instances  of  behavior  category 
in  A directed  tovfard  any  entity  y^  in  Y by  any  other  entity 
Yi  in  Y.  This  operation  fills  the  cells  in  X with  integers. 

We  can  no\r  use  this  information  to  defi  ■ a set  of 
concepts  which  we  will  need  in  developing  the  theory.  The 
first  of  these  can  be  stated  forifiully  as; 


definition  2;  x 


(x:  x>  X,  x.yj  Yj  -.a^) 


ijk 

In  other  words,  Definition  2 states  that  represents  the 

behavior  of  entity  1 to  entity  J in  behavior  category  h.  As 
an  exanple  , the  idea  of  the  threatenint'  behavior  of  the  U.  A.  R. 
toward  Israel  would  be  an  interpretation  of  this  abstract  concept. 

The  forrinl  statement  of  the  second  of  these  concepts  is; 

Definition  3;  <x.j>  = x^j^  , . . . , 

In  Encliah  this  definition  states  that  the  vector  x^j  represents 
t}je  behavior  of  entity  i to  entity  J in  all  behavior  cateiiories 
of  A.  An  example  of  a substantive  interpretation  of  this  idea 
would  be  the  U.  A.  F.  'a  forcicn  policy  behavior  to\/ard  Israel  in 
a piven  tine  period. 

Ihe  last  of  the  concepts  to  bo  introduced  here  con  be 
stated  formally  as  follows. 

Definition  h;  = {<x^^>  , >•  • • 

Put  another  way,  is  a matrix  created  by  the  set  of  vectors 
defined  in  Definition  3 above.  The  matrix  has  n ro^.’u  and  m 
columns  defined  by  the  n tnr^^eta  and  m behavior  cutoGories 
respectively  which  a nation  can  clioose  in  initintinf  a foreign 
nolicy  act.  Tills  matrix  Is  oynonomous  \:ith  the  idea  expresoed 
in  ouch  phrases  as  the  foreign  policy  of  Deypt  . It  aliould  be 
noted  in  passing  that  the  space  X has  an  interpretation  in  the 
lanGuape  of  traditional  political  science  writinGS.  It  is  the 
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international  syoteni. 

V'e  turn  now  to  the  discusEion  of  the  substantive 
implications  of  characterizinp  the  international  system  and 
foreif^n  nolicy  in  this  way.  Operatinfj  from  a decision 
rnakinR  pcrsncctive , we  posit  the  follo\ring  axiom  and  its 
corollaries : 

Axiom  1;  The  foreign  policy  behavior  of  a nation 
y^  is  the  result  of  conocioijs  decisions 
made  by  ♦he  decision  iiiakers  in  y^. 

Corollary  1.].:  The  nature  of  is  the  result  of 

conscious  decisions  made  by  the 
decision-makers  of  y^ . 

Corollary  1.2:  The  nature  of  x^^  is  the  result  of 
conscious  decit’ons  made  by  the 
decision-makers  of  y^. 

Corollary  1.2:  'Jhe  nature  of  x^  is  the  result  of 
conscious  decisions  made  by  the 
decision-makers  of 

^.ia  is  a fairly  noncontroversial  set  of  atatemerto  about  the 
nature  of  foreign  policy.  The  second  axiam  to  be  introduced 
is  not  so  uncontroveraial.  It  draws  on  anj^ntuition  related  to 
one  of  the  Initial  assumptions  stated  in  the  first  part  of  the 
paner,  that  foreign  policy  is  a goal-seeking  activity.  If  this 
is  so  then  one  would  expect  decision-makers  to  control  the  otrcaiii 
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of  outputs  so  that  actions  do  not  mitigate  against  the  effects  of 
other  actions.  This  can  be  stated  formally  in  the  following  axiom: 

Axiom  2:  The  decision-makers  in  seek  to  coordinate 
policy  such  that  no  contradicts  any 

other  in  <Xjj>  and  each  <x^j>  with  each 

other  in  contra- 

dictions . 

Note  that  this  axiom  does  not  say  that  the  decision-makers  are 
successful  in  this  coordination  effort.  Indeed,  it  may  be  the 
case  that  many  contradictions  exist.  In  fact,  one  of  the  main 
thrusts  of  this  paper  is  that  it  is  impossible  to  avoid  contra- 
dictions. But  this  does  not  deny  the  a priori  validity  of  this 
axiom.  It  merely  states  that  in  the  real  world  with  multiple 
complexities,  inadequate  communications,  memory  failures  and 
limited  attent^  n spans  on  the  part  of  decision-makers , it  is  the 
tendency  of  decj-sion -makers  to  avoid  contradictions  when  they 
are  able  to  discover  them. 

In  order  to  make  this  pair  of  assertions  falsifiable 
and  therefore  scientific,  we  must  fi/st  make  more  explicit  the 
sorts  of  decision-rules  we  expect  decision-makers  to  follow 
in  formulating  foreign  policy . And  before  this  can  be  done  we 
find  it  necessary  to  provide  more  information  concerning  the 
nature  of  the  elements  in  the  set  A of  categories  of  foreign 
policy  behavior.  Our  strategy  in  this  will  to  to  define  two 

1 
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subsets  of  behaviors  in  A,  cooperation  and  conflict.  We  will  then 


nosit  a mathematical  function  which  will  reduce  p11  the  information 


in  , to  two  scalars,  one  of  which  measures  the  amount  of 


cooperation  and  the  other  the  amount  of  conflict.  We  will  then 


provide  a means  for  examining  the  balance  of  cooperation  and 


conflict  in  a dyad  and  move  from  there  to  the  concept  of  dyadic 


inconsistency.  This  concept  will  give  us  a handle  on  analyzing 


tlie  nature  of  coherence  and  contradiction  in  foreign  policy,  which 


is  where  we  wont  to  get  right  now. 


One  of  the  basic  distinctions  in  the  analysis  of  foreign 


policy  is  that  between  cooperative  and  conflictual  behaviors.  We 


propose  to  employ  the  same  distinction.  Cooperation  is  under- 


stood to  be  those  behaviors  which  are  desired  by  ard,  therefore. 


rewarding  to  the  target.  Conflict  is  lindsrstood  to  be  tliosa 


behaviors  which  are  undesired  by  and,  therefore,  punishing  to 


the  target.  These  distinctions  can  be  introduced  formally  into 


the  theory  by  means  of  the  following  definition: 


Definition  5:  A « C 'F 


where  C A,  F A 


C is  the  subset  cf  behaviors  which  can 


be  identified  as  cooperative 


F is  the  subset  of  behavior-’;  which  can 


be  identified  as  conflictual 


- C F 
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In  other  words,  cooperation  and  conflict  make  up  mutually  exclu- 
sive and  exhaustive  subsets  of  the  set  of  behaviors  A 

uecause  of  this  definition  we  must  mcKe  a series  of 
necessar;'^  changes  in  the  notation  used  to  identiiY  the  dyadic 
behavior  of  a nation.  Ihe  next  definition  provides  ♦ lese  chances. 
Definition  6;  ~ where 

' "k 

"hj"  ■ kij*?  ' 

Or,  cooperation  and  conflict  are  mutually  exclusive  and  exhaustive 
subsets  of  the  behavior  of  nation  y^^  to  nation  y^ , that  is, 

Given  this  information  it  is  possible  to  posit  the  existence 
of  a function  on  each  subset  which  will  reduce  the  information  in 
each  to  a scalar  (a  single  number).  Axiora  3 provides  us  with  that. 

Axioms.  C'j  ■'^i/lxk‘''lj=’'kxl 

i X k ^^ij^k  x i 

’/Jhat  thin  oidom  says  is  that  we  talce  the  inner  product  of  a vector 
of  behaviors  and  a set  of  weights. 


Ihls  linear 


operation  has  the  effect  of  creatine  a weighted  scaln  to  measure 
conflict  or  cooperation,  by  reducing  the  vectors  to  scalars. 

(For  u simple  explanation  of  the  mathematicr  involved  in  these 
operations,  see  Davis,  1965*  PP-  32*38.)  Notice,  too,  the  sub- 
stantive implications  introduced.  Ihe  vectors  of  weights,  y and  X , 
provide  the  perceptual  grids  by  which  naticnol  decision  makers 

evaluate  foreign  policy  behaviors.  Hie  fact  that  each  vector  is  j 

subscripted  with  both  the  actor  and  the  object,  e.g. , Cj x , I 

I 

indicates  tliat  we  are  not  imposing  a requirement  for  a uniform  | 
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pxid  for  all  nations  in  all  dyadic  situations.  Rather,,  we 
alien/  each  set  of  decision-meikers  to  brine  a different  perceptual 
grid  to  each  dyadic  relationship. 

Now  we  would  like  to  further  reduce  the  information 
about  the  behaviors  in  Xj^j.  V/e  would  like  to  combine  for  each 
directed  dyad  the  values  of  Cj_  ^ and  F*j  so  that  a single  value 
vrill  result.  We  want  the  fiinction  that  does  this  to  provide  us 
’.dth  an  interval  scale  measurement.  If  it  does  this,  it  will 
tell  us  the  balance  of  cooperation  and  conflict  in  a dyad  as 
perceived  by  the  acter  nation.  We  believe  the  following  function 


i: 


This  assumption  means  that  the  perceived  affect  of  emy  con- 
flictual  act  is  in  the  opposite  direction  as  that  of  any 
cooperative  act. 

Note  that  through  the  operation  stipulated  in  Definition 
the  original  space  X has  been  reduced  from  an  n x n x m space  to 
t\n  n X n square  matrix. 

VJe  are  now  nearly  to  the  point  at  which  some  interesting 
things  can  be  said  about  foreign  policy  within  the  language  struc- 
ture which  we  have  created.  The  only  preliminary  step  wliich  remains 
is  to  define  another  concept,  that  being  the  degree  of  dyadic 
consistency  or  inconsistency.  Ibis  is  taken  care  of  in  the  foilowijig 
definition. 


Definition  7:  A dyad  is  said  to  be  strongly  inconsistent 


if  (Ajj,  Ajj)  or  If  ( Aij,  Aji). 
a dyad  is  said  to  be  venkly  Inconslotcnt 


If  (a‘j.  A*P  ond  aJj  t aJj  or  If  ( A* j , 


A- 


.1.1 


and  Ajj  4 ^i ) ' 

A dyad  is  said  to  be  consistent  if  ord 


only  if  A 


ij 


Ajl  or  Aij 


In  the  preceding  definition  A*  meane  that  the  balance  in  the  ij 


ij 


dyad  is  predominantly  cooperative,  and  Ajj  means  that  tJie  balance 
is  predominantly  confllctual. 

V/e  can  nov;  further  specify  the  nature  of  the  conscious 
choices  made  by  national  decision-makers  , as  postulated  in  Axiom  1 
and  Corollaries  1.1  and  1.2  (the  exploration  of  1.3  will  be  delayed 
until  later  in  the  paper).  The  reciprocity  approach  to  inter- 
national interactions  suggests  an  appropriate  starting  place. 
Decision  makers  seek  to  eliminate  strong  inconsistencies  in  their 
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dyad  relationships  and  to  minimize  the  weak  ones.  In  other  words, 
decision  makers  strive  for  consistency  in  Interaction  patterns. 
'Ihis  rule  can  be  stated  in  the  axiom; 

Axiom  5:  The  decision  makers  in  nation  y^  choose 
foreign  policy  actions  according  to  the 
following  rule:  min  (A^^j  - Ajj^) 

Applying  Axiom  h to  Axiom  5 we  get  Tlieorem  1: 


Theorem  1:  Decision  makers  in  nation  y^  choose  foreign 


policy  actions  according  to  the  rule: 
min  (C^j  - Fij)  - (Cji  - 

And  by  applying  Axlcxn  3 to  Theorem  1 we  can  get  Theorem  2. 

Iheorem  2:  Decision  makers  in  nation  yj_  choose  foreign 
policy  actions  according  to  the  rule:  min 


[(  <Yjj>  •<Cj^>  ) - ( <X^^>  <Fji>  )}} 


And  by  applying  Axiom  U to  Axiom  5 we  get  the  much  more  manageable 
statement  of  the  substance  of  Tneorem  2. 


Theorem  3:  Decision  makers  in  nation  y^^  choose  foreign 


policy  actions  according  to  the  rule 


min  - TiijSji 


where  Sj^  indicates  tlic  behavior  input  to 


nation  y^  from  nation  yj 
At  its  limit  Theorem  3 reduces  to 


^i Aj  ■ 


Or 


^i/ij  • "ij^ji 


tJhat  the  theorem  implies  is  that  nations  are  attempting  to  match 
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foreign  policy  outnuts  to  inputs.  'Rie  matching  is  done  with 
respect  to  the  perceived  importance  of  conflictual  and  coopera- 
tive acts  and  varies  from  actor  to  actor  for  each  object  natita. 

The  other  implication  of  the  Theorem  derives  from  the  fact 
that  we  have  one  equation  xrith  more  than  one  unknown  (indeed,  the 
number  of  unknowns  is  unknown,  since  it  can  vary  with  the  number  of 
behavior  categories  which  one  chooset;  to  employ).  The  system  of 
equations  is  therefore  undetermined  and  indeterminate.  There  is  an 
infinity  of  possible  solutions.  To  indicate  the  kind  of  problem 
thin  is , a nation  could  reduce  the  Inconsistency  created  by  u 
more  conflictual  partner  by  either  increasing  its  own  conflict 
output  or  by  leaving  the  conflict  output  constant  imd  decreasing 
its  cooperative  output,  or  by  adopting  some  hybrid  of  these 
strategies.  What  this  means  is  that  we  cannot  proport  to  be  able 
to  predict  what  kind  of  strategy  a set  of  decision  juakers  will 
adopt  in  order  to  meet  the  rule.  We  can  only  predict  that  they 
vrill  adopt  some  strategy  which  will  enable  them  to  meet  the 
requirements  of  the  rule . 

has  been  developed  above  would  not  be  an  luireasonuble 
place  to  stop  if  one  were  studying  a simple  two-nation  internaticnal 
system.  However,  the  system  within  which  foreign  policy  decisions 
are  made  contains  many  nations.  It  seems  fruitful,  then,  to  go 
on  and  look  for  the  implications  of  such  a raultimember  system  for 
the  general  validity  of  Theorem  3.  We  shall  begin  by  looking  at 
triadic  interactions.  A triad  shall  be  considered  as  a set  of  six 
directed  dyads  composed  of  three  entitles  such  that  each  entity  la 
the  actor  in  two  directed  dyads  and  the  target  in  tv/o.  This  can  be 
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formally  posited  as  follows; 

Definition  9-*  A triad  = ^^i  ^ ^^i^ 

0 

/n  illustration  of  a triad  is  presented  in  fif'ure  3- 

Once  afrain  we  have  too  much  information  to  be  handled 
effectively,  so  we  wish  to  reduce  it.  V/e  therefore  call  on  the 
analytic  steps  carried  out  before  in  Definition  5 and  Axioms  3 
a,nd  >i  to  modify  definition  9. 

« <t  « « «■ 

Definition  9 : A triad  '^ih*  ^hi’ ' 

A*  ' . A 

\lh*  Sj 

This  definition  gives  us  a triad  defined  by  sl.v  ocalnr.s  , 
two  each  for  each  nair  of  entities.  I'e  wish  to  reduce  it  further, 
and  therefore  modify  the  definition  as  follows : 

Definition  9 : A triad 

'X’ 

where  ° .min  (Ajj,  Ajj^) 

13^^  - min  (A*^.,  Aj'^) 

•'io  ” 

In  other  words  , the  symmetric  dyadic  inter.actions  can  be  represented 
as  equal  to  the  most  conflictual  directed  dyadic  link  if  at  least 
one  of  these  links  is  conflietual  or  as  the  lea.st  cooperative  if 
neither  is  on  balance  conflictual. 

We  are  novr  nearly  in  a position  to  make  some  statements 
of  a substantive  nature  concerning  tlie  impact  of  triads  on  dyadic 
interactions.  But  before  this  ean  be  done  we  must  define  a concept, 
triadic  consistency.  Before  that  cun  be  done  wo  need  to  introduce 
some  additional  notation.  Hie  next  two  definitions  carry  out  boLli 


these  tasks . 
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Definition  10;  Me  shall  refer  to  B^j  as  B(j  if  and 


only  if  neither  of  the  dyadic  links  in 


on  balance  conflictual,  that  is,  if 


(Ay,  Ajj).  We  shall  refer  to  as 


D'  if  there  is  at  least  one  directed 

^ J 


dyadic  link  which  is  on  balfince  conflic 


tual,  that  is,  if  ( ‘A^j , Aj^)  or 


(Ay,  Aji)  or  {t[y  Iji) 

So  what  're  have  done  above  is  to  reJyce  the  infor.’nation  about  the 


pair  of  dyads  in  each  syirnnetric  dyad  in  a triad  to  a dichotony. 


Definition  11;  A triad  may  be  said  to  be  stroncly 


incons latent  if  and  only  if  there  are 


one  or  three  By  links.  A triad  i.uiy  be 


said  to  bo  consistent  if  and  only  if 


B,  = B..  - B„  . All  other  cases  '>re 
ij  ih  Jh 


said  to  be  vetikly  inconsistent. 


However,  this  definitioti  does  not  meet  the  needs  which 


we  have.  Pether,  we  need  a functional  definition  which  will 


produce  an  interval  scale  meanure  of  the  degree  of  triadic  incon 


sictency.  Furthernore,  we  want  the  function  to  rank  order  dilferent 


inconsistencies,  both  weok  and  strong,  and  to  weight  tiie  strong 


more  heavily  than  the  weak  inconsistencies.  The  function  must 


also  produce  a value  of  zero  when  the  triad  is  consistent,  tormully , 


ve  posit 


Definition  12:  Ij^y  - f(liij,  By, 
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le 

We  are  not  able  to  state  at  this  tire  the  nature  of 
this  function.  Clearly  it  will  be  a complex  liiatlicmatical 
operation.  The  Job  of  discovering  it  will  remain  for  future 
research  efforts . 

\7e  turn  now  to  the  problem  of  assessing  the  impact  of 
triadic  inconsistency  on  foreign  policy.  As  stated  in  the  intro- 
duction, it  seen?  to  us  that  triadic  patterns  would  have  a signi- 
ficant impact  on  decision-mpjting.  The  reason  is  that  the  actions 
of  third  parties  can  have  a significant  impact  on  the  capacity  of 
a nation  to  achieve  its  goals  in  r lation  to  a target  in  a dyud. 
Clearly  the  actions  of  the  Soviet  Union  and  China  Viave  a tremendous 
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potential  for  breaking  the  Vietnam  policy  of  President  iMixon,  and 
this  explains  in  some  sense  why  it  is  that  he  pays  so  much  atten- 
tion to  their  actions  in  reference  to  Vietnam.  This  sort  of 
relationship  is  posited  to  be  a factor  in  foreign  policy  making. 

Axiom  6:  National  decislon-niaJiers  perceive  third  party 
behavior  as  a relevant  factor  in  the  achieve- 
ment of  policy  goals . 

How,  then,  is  this  perceived  policy  relevance  translated 
into  behavior.  This  is  not  ground  untread  by  previous  observers. 
Harary  (l^Gl)  presented  the  concept  of  balance  in  a system.  Tiiat 
concept  was  isomorphic  with  our  concept  of  consistency  in  a triad. 
In  reference  to  unbalanced  systems  (i.e.,  strongly  Inconsistent 
triads),  he  argued  that  the  behavior  of  nations  would  change  to 
bring  the  system  back  into  balance.  Tine  reason  for  this  was  the 
rule  that  a friend  of  my  friend  is  my  friend,  a friend  of  my 
eneny  is  ry  enemy,  an  enemy  of  my  enemy  Is  ny  friend,  and  an  eneiny 
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of  my  friend  is  rry  enemy.  This  seenr.  plausible  and  ue  wish  to 
have  such  a position  in  our  theory.  But  we  also  want  to  exploit 
the  characteristics  of  weakly  inconsistent  triads,  because  wo  feel 
that  they  also  have  an  impact  on  the  behavior  pattern  In  a dyad. 

As  an  illustrative  example,  the  United  States  periodically  pressurer 
the  West  Duropean  nations  to  contribute  more  in  development  assis  • 
tance  for  the  underdeveloped  nations  of  the  world.  These  cases 
could  be  interpreted  as  an  instance  of  the  United  States  attemptinp 
to  reduce  triadic  inconsi-stency  created  by  the  undercooi'cration  of 
tlie  West  I’uropenn  nations.  V/e  therefore  posit  the  followinc:  relatiojishin; 

Axiom  7:  I'ational  decision-makers  choose  forei'^n 

policy  acts  to  reduce  triadic  inconsistency. 

So  far  v'e  have  presented  a lancuafre  for  talkinc  about 
dyadic  patterns  of  interaction  and  some  composition  rules  for 
talking  about  triadic  patterns  of  behavior.  Co  far,  however,  In 
analyzing  the  rules  of  behavior  at  each  level  we  have  ignored  the 
rules  operative  in  the  other  level.  We  !:hnll  now  attempt  io  fill 
that  void  by  looking  at  the  interaction  between  the  rules  of  dyadic 


behavior.  TJiis  is  done  in  the  following  four  theorem.^. 

Tlioorem  It;  It  is  possible  to  have  all  consistent 
dyads  in  an  inconsistent  triad. 

nieoreia  5:  It  is  possible  to  have  nil  inconsistent 
dyads  in  a consistent  triat,. 

Theorem  6:  It  is  poonible  to  reduce  yadic  inconsistency 
without  affecting  triadic  iiiconaiotenoy . 

Tlieorem  '{■  It  in  not  ponalble  for  a nation  to  choose 

actions  which  vrill  reduce  triadic  inconnlatency 
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without  havinp  some  effect  on 
dyadic  inconsistency. 

Ho  attempt  will  he  riade  to  prove  Theorems  *<-6  at  this 
time  since  they  are  not  germane  to  the  latter  part  of  the  paper. 

A proof  of  Theorem  7 will  be  provided,  however,  since  this  is  tlie 
theorem  vrhich  generates  our  prediction  of  an  impact  of  third 

parties  on  dyadic  relations. 

The  proof  consists  of  a demonstration  that  no  valid 
counter-example  can  exist.  Suppose  that  a nation  y^  had  foreign 
policy  outputs  at  time  t such  that  Assume  that  was 

more  conflictual  than  (aJ^)^.  Suppose  that  this  generated  dyadic 
inconsistency  - (aJj)^  - (A^i and  triadic  inconsistency 


(X  ) = V . Assume  that  all  other  relevant  nations  maintain  the 

hij't  t 


same  behavior  outnuts  from  time  t to  time  t+1.  Assume  further  that 

Y and  Ax  x can  change  only  ver'  slowly  over  time  and  therefore 
ij 

are  effectiv'jly  constant  over  tvo  time  periods.  Tiie  problem  is, 
given  the.so  conditions,  is  it  possible  to  get  the  result  ^t+1 


and  U,  = 


If  V ^ V..,,  then  it  must  be  the  case,  by  definition  12, 
that  ^ 

d-'flnition  9^**  and  by  assumption  we  can  deduce  that  ~ ^^ih^t+1 

and  (djh)t  = (J^jh^t+1-  "I^ereforc,  to  get  it  m.ust  be  the 

case  that  assumption 

it  must  be  the  cnee  that  (Aij)^^  ^ ^^iPt+1  * ^®i.Pt+l 

to  attain. 

If  U . Mid  (AjPi  - (Ajlhtl- 


tw. 
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Then  to  oet  up  a counterexample  one  would  have  to  show 

some  case  where  both  ~ ^'^ij^t+l  ^ ^'^iJ  t+l 

obtained.  'Ms  would  require  either  ^ '^IJ't  '^j't+1  * 

(A*  )i^i-  Since  these  are  absurd  results  no  counterexample  can 

*•  J 

exist  and  Theorem  7 Is  proved. 

The  implication  of  this  theorem  is  that  it  is  possible 
and  perhaps  quite  likely  that  nations  roust  choose  between  actions 
which  will  enhance  dyadic  consistency  but  harm  triadic  consistency , 
or  vice  versa,  and  failure  to  act,  thus  harmJ.ng  dyadic  consistency 
and  enhancing  triadic  consistency,  or  vice  versa.  'Ihe  problem 
then  is  to  provide  a rule  by  which  the  eolution  to  this  dilemma 


con  be  predicted. 

We  begin  to  attack  this  problem  by  defining  the  concept 
of  saliency.  Saliency  ii  o be  a measure  of  the  importance  of  un 
entity  to  another  entity.  Thus  saliency  is  an  attribute  of  an 
entity  in  a relationship;  that  is,  y^  is  salient  to  yj , for  example. 
The  concept  of  saliency  is  created  +o  exemplify  the  historical 
importance  of  an  entity  y^  to  yj's  foreign  policy.  The  presumption 
is  that  the  higher  the  saliency  of  an  entity  to  an  actor  the  more 
will  that  actor’s  foreign  policy  be  shaped  so  as  to  exert  control 


over  the  attainment  of  goals  involving  that  object  nation.  We  now 
formally  define  saliency  and  posit  its  impact  on  the  interactions 
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Axicar.  0:  The  saliency  of  an  entlt  r for  a nation  deter- 
mines the  policy  relevance  of  tliat  entity  for 
the  nation. 

We  can  now  posit  the  cotapleted  theory  in  a sincle  theorer.i: 

Theorem  0:  = f'  "^i^Ji^  ^ 

where  f tninimizes  the  value  of  the  riglit 
side  hand  of  the  equation,!^  is  the  incon 
sistenc/  of  a triad  a where  both  y^  and 
Yj  are  members  of  the  triad,  and 

is  saliency  of  the  third  "party  in 
h 

the  triad  J.. 

Of 

V/hat  has  been  presented  above  is  a most  fi:eneral  theory. 

As  stated,  it  is  incapable  of  supportinc'  ei  pirical  matter.  Before 
that  can  be  done,  the  functions  need  to  be  defined  and  the  key 
variables  operationalized.  Tlicn  the  specific  formulation  of  the 
theory  can  be  tested  and  accepted  or  rejected.  We  turn  now  to 
fulfilling:  that  Job. 

The  Creon  data  source  provides  or.iple  opportunity  for 
op'erationallzlnio:  our  concepts.  Tmat  collection  consists  of 
information  collected  on  the  cxchanceo  ( foreip:n  policy  events) 
between  35  nations.  ISie  tine  frame  is  1959  to  I966.  Tliree 
month  quarters  (three  consecutive  months)  were  sampled  at  ran- 
dom from  each  of  the  10  years . This  provides  ten , three 
contiguous  month  data  subsets  or  30  months  of  non  contif.uous 
data.  This  data  enables  us  to  create  tlie  Y x Y x X data  cube. 

"he  Y X Y matrix  will  have  rows  and  coluinna  equal  to  the  number 
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of  notions  in  the  international  system  at  ai\y  point  in  time. 

From  this  we  choose  subsets  of  actors  and  objects  for  analysis. 

The  behaviors  along  the  A mode  will  be  represented  by  an 
eight  variable  characterization  of  behavior.  Tiiese  variables 
begin  with  participation  and  progress  along  a continuum  of 
increasing  commitment  of  resources  with  the  eight  variable 
being  military  ccnflict.  Table  I presents  the  variable  list. 

The  probj-^m  now  bccomeE  representing  theoron  3: 

Hill  ( 

or 

mn  ( ).  (2) 

l.'ow  set  both  (1)  and  (2)  equal  to  zero: 

0 = . iiiSji 

¥j\r  we  have  simultaneous  equations  for  to  and  Yj  to  Y^ 
behavior.  It  is  argued  that  both  nations  attempt  to  match 
inputs  tc  outputs  in  terms  of  their  interpretation  of  inputs 
and  outputs.  In  order  to  solve  for  the  equation  we  need  to  make 
ar  assumntion : Each  nation  perceives  the  otlier'o  behaviox*  in 
the  ssjie  way.  'Ihis  means. 

Thin  Ir.  a siriple  extension  of  the  lairror  Image  plienomenon. 

'^fhere  it  is  agreed  that  each  nation  :>eou  its  own  uctiona  aa 
rood  and  bo^h  interpret  the  other's  actions  os  bad  (3ta/r,ner  (196?) 
Bronfenbrenner  (196l).  TTiUs  nation*  i,  places  the  se:.-' 
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interpretation  on  J's  behavior  as  J places  on  hia  behavior. 
From  this  assumption  it  is  easy  to  show  that 


' "Fjt 

Fetl  inr,  H.  and  R,.  in  matrix  form  to  represent  repeated  variable 
ij 

observations  of  behavior  ve  na/e  two  ma'  xes  each  30  montlis  by 
eifjht  behavioral  variables.  VJhen  we  do  this  we  have 

P‘N  X M ""il  X H ’ % X !I  X H 

, r,"<^  a’* 

b'here  Rtt  ■ A and  Rtt  ® 

A*,,  and  A*Jj  are  ncn^  matrices.  In  other  \;ords  th'^re 
ij 

are  multiple  behavioral  strategies  whidi  occur  over  time  for 
each  nation's  (iyadic  relationships.  Placing  restrictions  upon 

^ij  ^Ji 


‘‘nc  ' 


0 . 


^ijk  ' ^Jik  ''•Jik 

^ijk  ^ijr  " ^Jik  ^Jig 
Tnese  restrictions  are  synonymous  with  assumptions  in  the 

canonical  model  and  allow  its  apnlicatlon.  The  research  question 

now  becomes,  con  we  find  pattoi.is  in  both  matrices  of  behavior 

that  are  hlrlily  correlated?  V/hen  canonical  analysis  is  employed 

v'ith  these  tvro  matrices,  it  delineates  linear  conibinationo  from 

both  matrices  end  , such  that  the  patterns  are  maxi- 

k ^ 

raally  correlated,  ft  the  BOiae  ‘time  each  matched  (or  correlated 

/ 

pair)  are  uncorrelntcd  with  any  other  sets  delineated  in  either 
matrix.  'Ihe  coefficlento , n,  are  interpretuble  as  the  evaluation 
wcif'hto  each  side  placea  upon  «*venta  they  send  to  uie  object  in 


1 and 
0,  k/g. 
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order  to  minimize  the  difference  between  input  and  output.  They 
can  be  interpreted  both  as  a preference  to  respond  to  certain 
combinations  of  events  received  with  specific  combinations  of 
events  or  as  the  underlying  perceptual  attempt  to  reciprocate 
in  kind. 


Findings 

In  analyzing  this  set  of  assumptions  four  nations  were 
chosen:  Ihe  Soviet  Union,  the  United  States,  tho  Chinese  Peopleo 
Republic,  and  Japan.  These  four  nations  form  twelve  dyads.  Six 
canonical  analyses  were  performed,  one  for  each  of  the  linkages: 
USR  - USA 
USR  - CPR 
USR  - JPN 
USA  - CPR 
USA  - JPN 
CPR  - JPN 

Tables  TI  through  VII  present  the  results.  Hie  trace  corre- 
lation delineates  the  general  overlap  between  the  matrices  of 
behavior  sent  from  each  side  of  the  dyad.  In  general  these 
point  out  a good  deal  of  overlap.  Ihe  range  of  the  traces  is 
from  .1*3  for  USR  - JPN  interactions  to  .67  for  USR-  CPR 
exchanges.  The  reciprocity  phenomena  explains  from  l8  to  U5 
percent  of  the  total  relationships  in  these  twelve  dyads . There 
are  sub  sets  of  exchanges  in  each  linked  pair  of  dyads  which 
are  indicative  of  much  stronger  linkages.  These  subsets  of 
exchanges  are  inter-related  as  high  as  .96  or  a reciprocity  in 


26 


overtime  variations  of  behavioral  exchanges  of  92  percent. 

It  is  worth  reviewing  some  of  these  linkages.  In  Chinese- 
Soviet  relations  it  appears  that  the  Soviets  prefer  to  respond 
to  Chinese  offensive  verbal  conflict  with  verbal  conflict  but 
to  keep  this  activity  independent  of  other  exchanges.  Both 
parties  seem  to  recognize  a need  for  a strategy  of  neutral 
maintenance  of  relations  which  is  Independent  of  other  strategies. 
This  point  is  highlighted  in  the  second  variate  pair.  The  third 
variate  pair  points  to  the  suggestion  that  the  Soviet  Union  is 
likely  to  introduce  verbal  conflict  into  procedural  matrices 
but  that  the  Chinese  are  quite  sensitive  to  conflict  mixed 
vrith  procedural  concerns.  This  would  suggest  that  the  CPR 
wants  to  isolate  the  verbal  tirades  so  frequently  assumed  to 
be  a characteristic  of  Chinese  foreign  policy  from  evidently 
quite  meaningful  attempts  at  negotiation.  It  also  points  to 
the  possibility  that  in  the  Sino-Soviet  relations  it  is  the 
Chinese  which  recognize  this  fact  more  than  the  Soviets. 

Turning  to  the  US-Chineoe  relationships  it  appears 
that  this  dyadic  exchange  alao  highlights  the  independence  of 
procedural  activities  of  diplomacy  and  participation  from  the 
more  evaluative  kinds  of  actions.  Hie  first  variate  shows 
that  US  diplomatic  activity  towards  the  Chinese  is  reciprocated 
by  procedural  resitonses.  On  the  other  hand,  independent  ol 
pattern  maintenance  activities  US  cooperative  initiatives  towards 
the  Chinese  tend  to  be  rejocted  by  the  Chinese  while  US  verbal 
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conflictual  activities  seera  primarily  to  be  ifpiored  on  the  part 
of  the  Chinese.  Thus,  vrhile  it  would  appear  that  the  Chinese 
are  willing  to  reciprocate  on  procedural  and  diplomatic  matters., 
they  are  unwilling  to  demonstrate  cooperative  reciprocity  at 
this  stage  in  UG  Chinese  relations.  On  the  other  hand,  they 
choose  to  ignore  or  to  respond  in  non-routine  fashions  to  US 
accusations  and  complaints  rather  than  to  reciprocate  in  kind  or 
in  a vsy  which  inir,ht  escalate  the  conflictual  initiatives  on  the 
part  of  the  United  States.  It  may  be  worth  pointing  out  an 
interesting  difference  between  Gino-Coviet  and  Sino-lID  exchanges. 

In  the  Sino-Goviet  case,  both  sides  hurl  accusations  and  denounce- 
ments at  each  other  while  in  the  cose  of  UG  Chinese  relationships, 

China  seens  to  play  the  part  of  an  unresponsive  sparring  partner 
and  a unwilling  lover. 

Chinese  relations  with  the  Japanese  point  to  a mixing 
of  cooperetion  and  conflict.  The  second  variate  suggests  that  the 
Qiinese  conbine  verbal  cooperation  with  cooperative  actions 
vhile  at  the  Bqme  tine  rattling  the  sabre  by  using  non  military 
conflict  sanctionr..  The  Japanese  response  is  to  higlili^ht 
verbal  conflict  but  to  intennix  verbal  coonerative  stateraents 
as  well.  This  points  to  on  inability  to  differenciate  botweon 
conflict  ond  cooperation  strategies  in  the  relations  between 
the  Japanese  and  tlic  Cliinese.  Vftien  the  Japaneoe  choose  overtly 
cooperative  acts  the  Qiinese  do  not  respond  in  any  reciprocal 
manner.  These  complex  patterns  may  well  indicate  that  Gino- 

I 


Japanese  relations  are  einbedclcd  with  a mixture  of  competition 
and  comraderle.  Certainly  philosophical  discussions  of  each 
others  role  in  Asia  would  lay  credence  to  this  suggestion.  If, 
however,  the  Japanese  cooperative  activity  becomes  too  severe 
the  Chinese  back  off  by  choosing  not  to  make  a clear  response. 

Soviet  US  relations  are  the  most  complex  of  those  dealt 
with  in  this  paper.  There  appears  to  be  an  Independent  proce- 
dural dimension  which  points  to  the  agreements  on  both  sides  to 
Cooperate  in  pattern  maintenance  activities  independent  of 
their  conflicts  of  interest.  In  addition  to  tills,  however, 
diplomatic  exchanges  appear  to  be  infused  with  a good  deal  of 
cooperation  ns  both  the  Soviets  eind  the  United  States  tend  to 
engage  in  verbal  and  cooperative  acts  during  negotiations. 

During  these  periods  it  appears  that  the  United  States  ia  more 
likely  to  apply  the  carrot  and  tlie  stick  by  using  verbal  threats 
and  accusations  as  well  as  pranises  and  rewards  while  the  Soviets 
tend  to  be  less  likely  to  infuse  this  strategy  with  confllctuoi 
vorbage.  Some  diplomatic  activity  on  the  part  of  the  Soviets 
is  not  reciprocated  by  the  U.S.  as  pointed  out  ip  the  third 
variate  nair.  On  the  other  hand,  the  fourth  variate  m^  be 
the  most  interesting.  It  tends  to  suggest  that  as  the  United 
States  increases  its  non-military  conflict  activity  towards 
the  Soviet  Union,  the  Soviets  increase  their  cooperative  actions 
toward  the  United  States  and  when  the  United  States  decreases 
its  non -military  conflict  sanctions  aimed  at  the  Soviets,  the 


Soviets  increase  verbal  conflictual  activity.  'Ibis  would  see:ii 
to  be  a deterrent  strategy  in  which  as  the  United  States  becomes 
more  menacing  the  Soviets  back  off,  and  as  the  US  becomes  less 
menacing  the  Soviets  tend  to  increase  their  threacening  stances. 

Japanese  - US  relations  seem  to  be  identified  by  coopera- 
tive reciprocity.  Tliere  are,  however,  seme  interesting  differences 
in  strategy  between  the  US  and  the  Japanese.  When  cooperative 
acts  are  used  by  the  United  States  they  are  reciprocated  in  kind 
by  the  Japfinese.  On  the  other  hand,  the  Japanese  respond  with 
verbal  cooperation  to  US  procedural  initiatives,  but  they  do  not 
choose  cooperative  actions  in  response  to  our  procedural  activities 
This  V70uld  suggest  that  the  Japanese  use  cooperative  talk  much 
more  freely  than  other  nations  but  they  are  equally  carei'ul  in 
the  use  of  cooperative  actions.  On  the  other  hand,  in  diplo- 
matic bargaining  with  the  United  States  they  are  not  adverse  to 
using  verbal  conflict,  a strategy  which  the  United  States  tends 
to  shy  away  from  in  their  dealings  with  the  Japanese.  V.liat  this 
seems  to  add  up  to  is  that  when  the  United  States  is  seriously 
acting  cooperatively  to  the  Japanese,  the  Japanese  respond  in 
kind.  Wlien  tlie  United  States  wants  to  talk  about  future  activities 
the  Japanese  • are  willing  to  signal  verbal  intentions  but 

are  not  willing  to  commit  themselves  to  cooperative  acts  unless 
the  United  States  is  vrilling  to  act.  If  the  United  Gtates 
negotiations  sifpsal  more  commitment  than  their  procedural  matters, 
the  Japanese  will  negotiate  but  they  will  not  refrain  from 
disagreeing  with  UG  positions. 
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Japanese  - Soviet  relations  are  quite  olmp]*.  Cooperative 
acts  on  the  part  of  either  nation  are  reciprocated  in  kind,  with  the 
Japanese  evaluating  flliglitly  hip, her  in  this  eov^peratlve  activity. 
VJhen  the  Soviets  threaten  military  activity,  the  Japanese  screajn. 

If  the  Japanese  back  off,  the  Soviets  tend  to  reduce  the  level  of 
conflictuol  actions.  It  would  appear  that  the  Soviets  have  a hard 
line  strategy  against  the  Japanese  and  that,  while  the  Japanese  do 
not  like  it,  they  are  unwilline  or  unable  to  do  more  than  protest. 

jLiiese  analyses  point  to  a good  deal  of  reciprocity  in  the 
relations  between  the  four  major  nations  analyzed  here.  This  reci- 
procity appears  to  be  quite  complex.  Dations  evaluation  of  their 
o’/n  strategy  and  other  strategies  fire  definitely  not  simple  act 
for  act  i/elchlngs.  The  sophistication  of  both  the  Qilnese  in 
separating  verbal  tirades  from  procedural  and  diploiuatlc  exciianges 
and  the  Japanese  in  appearing  to  be  willinc  to  cooperate,  but 
measuring  the  use  of  their  cooperative  actions  carefully  shows 
that  there  are  a number  of  strategies  for  reciprocity  in  this 
system.  This  suggests  that  our  minimization  axicau  la  probably 
correct  under  the  assumptions  of  the  mixTor  image  but  the  choice 
of  actions  used  to  respond  to  on  object  nation  are  indeed  heavily 
dependent  on  situational  factors.  We  would  argue  that  consistent 
evaluation  of  beiiavlor  may  be  misleading.  These  results  suggest 
that  various  acts  are  evaluated  quite  differently  depending  uj)on 
the  object  nation's  mix  of  behaviors. 

Turning  now  to  analysis  of  tlie  triadic  impact  on  tliaue 
exchanges,  canonical  analysis  presents  residual  accrea  for  the  over 
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and  under  response  in  each  of  the  patterns  delineated  in  Tables  II 
throuf^  VII.  Hiese  residuals  can  be  employed  in  an  examination 
of  the  impact  of  third  parties.  If  the  third  parties  have  an 
effect  on  the  dyadic  relations  delineated  here,  then  the  residuals 
should  be  explained  by  behavior  of  third  nations.  Uieorem  8 suggests 
that  saliency  is  an  Important  consideration  in  the  Impact  of  third 
party  actions  on  dyadic  exchanges.  We  have  dichotomized  the  saliency 
coeffic.ent  into  a zero/one  case.  All  third  parties  are  salient 
if  they  had  exchanges  with  the  actor  in  ten  out  of  the  thirty 
months  in  the  CREON  data.  Tl\us , for  each  actor,  in  the  twelve 
dyads  delineated  by  using  four  major  nations  the  Soviet  Union, 
the  United  States  , China,  and  Japan  - we  have  divided  all  nation.'? 
in  the  CPRON  data  deck  into  salient  or  non-salient  subsets.  In 
the  case  of  the  United  Staten  to  China  there  would  be  tliirty  tliree 
other  nations  in  the  sample.  Any  of  those  nations  which  had  had 


more  than  ten  months  of  exchanges  with  the  United  .States  were 
placed  in  the  salient  to  US  subset.  Any  of  those  nations  which 
had  had  less  then  ten  months  of  exchanges  vrith  the  United  States 
were  placed  in  the  non-salient  to  US  subset.  Hien  the  residual 
matrix  from  the  US  - Chinese  exchanges  was  compared  with  the  salient 
and  non -salient  to  the  US  behavior  matrices.  In  order  to  do  this, 
for  each  month  all  salient  third  party  behavior  to  the  United 


States  was  summed  to  form  a single  variable.  All  US  behavior  to 


those  nations  was  siimmed  to  form  a second  behavior  variable.  A 
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third  behavior  variable  was  formed  by  summing  all  behaviors  from 
salient  to  US  third  parties  to  the  Chinese.  And  the  final  variable 
was  formed  by  aggregating  all  Chinese  behavior  to  third  parties 
salient  to  the  United  States.  This  provides  us  vrith  a matrix  of 
four  variables  and  thirty  time  periods  in  which  the  aggregated 
behavior  to  and  from  third  parties  on  the  part  of  both  the  actor 
and  the  object  in  the  reciprocity  analysis  is  formed.  Hiis  matrix 
and  the  residual  matrix  are  then  analyzed  in  canonical  analysis 
and  the  trace  is  presented  in  Table  VIII. 

Our  theoretical  development  would  suggest  tliat  the  traces 
in  the  salient  actors  should  be  higlier  than  the  traces  in  the 
non- salient  cases.  This  appears  to  be  the  case  in  all  dyads  in 
vrhich  the  Chinese  were  not  involved,  with  one  exception.  It 
would  appear  that  nations  which  do  not  frequently  exchange  behaviors 
with  the  Chinese  are  indeed  salient  in  Chinese  relations  with  any 
of  the  three  other  major  nations  used  here  in  the  direct  Interaction 
” Thus— the  Ohrir.ese  do  weigh  as  more  salient  than  our  measure  of 
salience  would  tend  to  suggest  third  party  activities  with 
the  Chinese  Interact  infrequently.  We  would  suggest  that  it  is 
likely  to  be  the  case  that  these  third  parties  are  developing 
nations  from  the  third  world  and  that  China's  relations  with  other 
major  nations  are* more  sensitive  to  these  exchanges  than  is  the 
case  for  other  dyadic  relationships  amongst  other  major  nations. 

We  do  not  feel  that  this  negates  the  theory,  but  rather  suggests 
that  our  operationalization  of  salience  needs  to  be  redefined. 

All  the  traces  suggest  that  third  party  activity  does  have  an 
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impact  u >on  dyadic  re3.ationBhipG . And  this  impact  must  he 
onal;^  ze<.  riore  carefully  in  the  future. 

In  performing  this  analysis,  we  began  by  attempting  to 
lay  out  our  theoretical  concerns  quite  formally.  Speaking  personally, 
both  authors  can  attest  to  the  difficult  but  rewarding  nature  of 
speci-fying  relations  in  a formal  sense.  V7e  have  found  this  exercise 
to  be  an  extremely  enlightening  one.  It  has  led  uo  to  question 
the  utility  of  current  statistical  procedures  in  testing  some  of 
the  substantively  exciting  theoretical  explanations  of  foreign 
policy  currently  in  vogue  in  the  research  literature.  This  work 
has  been  an  attempt  to  specify  the  decision-making  rules  which 
nations  use  in  dealing  with  each  other  on  a daily  basis.  It 
grcfws  out  of  research  that  the  senior  author  began  at  the 
University  of  Hawaii  and  has  continued  at  Ohio  State  in  connection 
with  the  CREON  Project  and  other  data  sources,  ’'/^lat  we  arc 
about  to  discuss  in  terras  of  shortconinga  of  einalysis  in  this  area 
certainly  apply  to  previous  works  of  the  senior  author  but  they 
also  are  found  in  other's  research.  Tliere  has  been  quite  a lot 
of  analysis  attempting  vo  delineate  the  foreign  policy  of  nations 
(McClelland,  196 1 , 1967,  1966.  Smoker  I960;  Ilolsti,  Brody  and 
North,  1968,  Zinnes,  1960;  Tanter,  1972,  Azar,  1970  Phillips, 

1972  Phillips  and  Crane.,  1972).  All  of  these  analyses  have  used 
aggregations  of  event  or  event  type  data.  'Bie  problem  also  arises 
in  those  works  that  have' attempted  to  relate  domestic  and  foreign 
conflict  (Wilkcnfeld,  1963,  Rummel,  IO66;  Tanter,  1963)- 


The  eroblem  steins  from  the  fact  that  the  underlying 


theoretical  arfniment  ass'jmes  a time  frame  considerably  shorter 
than  the  data  analysis  time  frame.  This  means  that  theoretical 
fluctuaticns  are  suspected  to  be  occuring  more  frequently 
than  the  time  unit  in  the  data  aggregated  for  analysis.  Were 
this  difference  in  aggregation  levels  to  have  arisen  in  aggre- 
gations such  03  cities,  states,  or  countries,  we  would  hove 
boon  quick  to  recognize  the  dangers  of  an  ecological  fallacy 
It  is  only  Infrequently  recognized  that  the  ecological  fallacy 
also  applies  to  differences  in  aggregation  of  time  (Orcutt, 

Watts  and  Black , 19.60  •)  • 

’.•/hile  our  analysis  here  demonstrates  that  the  sugges- 
tion of  the  minimizing  differences  in  behavior  under  the  assump- 
tion of  the  mirror  image  has  not  been  disproven  an  infli  icc 
number  of  other  strategies  for  aggregating  to  the  month-time 
frame  could  have  Just  as  equally  produced  the  monthly  aggre- 
gations that  we  have  used.  We  vont  to  raake  it  clear  that 
the  substantive  findings  are  not  in  danger  but  the  explanation 
for  these  findings  is  hot  clearly  nupported.  uore  Importantly, 
perhaps  even  if  minimization  strategies  can  be  demonstrated 
to  be  wrong  independently  of  this  analysis,  the  statistical 
techniques  employed  upon  aggregations  at  the  monthly  period 
may  v'ell  demonstrate  a statistically  acceptable  answer. 

Consider,  for  instance,  two  nations,  one  sending  a conflictual 
act  to  the  other  each  of  the  thirty  days  in  a month.  The 
object  nation  responds  only  on  the  ?9th  day  with  30  conflictual 


actions.  Were  this  to  happen  on  a number  of  rrontlily  occasiono, 
the'-e  vould  be  a .strong  correlation  over  the  months  analyzed. 
Yet  this  seems  quite  unacceptable  as  the  object  nation  is  not 
attempting  to  minimize  its  behavior.  It  is  ignoring  it  and 
then  in  one  swoop  giving  back  everything  that  it  received. 

Hiese  problems  stem  from  our  aggregations . We  have 
used  months  in  this  analysis,  but  more  frequently  wc  notice 
yearly  analyses.  These  latter,  we  would  8ug^;,c3t  suffer  more 
sefiously  when  it  is  shorter  tine  frame  fluctuations  of  the 
nature  suggested  here  upon  Which  theoretical  explanations  are 
based.  Glnce  these  fluctuations  have  not  been  identified, 
it  is  impossible  to  know  whether  aggregation  in  longer  time 
frames  created  the  relationship  identified  or  indeed  the  hypothe 
sized  relationship  occurs  at  all  in  the  shorter  tine  frames. 

'■/hilc  we  have  known  this  problem  for  some  time,  it 
was  in  dealing  with  tlie  triadic  problem  that  this  issue  became 
more  salient  for  us.  how  were  we  to  handle  third  nations? 
Obviously  our  theory  suggests  that  when  a nation  acts,  it 
looks  at  who  had  acted  recently,  decides  how  salient  tiieir 
actions  are  for  this  relationship  and  chooses  either  to  ignore 
or  to  be  influenced  by  third  partied  activities.  But,  we  had 
thirty-three  other  nations  for  each  actor  in  our  system.  We 
began  by  wanting  to  use  all  thirty  five  nations  dyadicully 
but  this  vould  Imve  created  33  x 35  or  1155  canonical  analyses 
and  and  we  knew  that  this  wcis  simply  too  much  analysis,  lliere- 
fore  we  limited  our  direct  dyadic  relationships  to  the  four 


nations  or  twelve  dyads  we  enployed.  But,  in  order  to  develop 
a meaningful  third  party  tnatrir  we  were  forced  to  aggregate  .all 
third  nations  into  two  sets  by  assuming  a zero/one  measure 
of  saiiency.  Ihis  implied  that  all  nations'  action  in  the 
third  party  matrix  were  simply  lumped  together  once  they  were 
identified  as  being  salient  or  unsalient  to  the  actor  in  ques- 
tion. Had  we  used  all  ei^t  forms  of  behavior,  we  would  have 
had  ei^t  tim^s  four  or  thirty-two  variables  and  a considerable 
over  identification  problem.  Attempting  to  get  around  tliat  problem 
left  us  with  no  other  choice  than  the  aggregation  that  we  developed. 
Hox-e  importantly,  however,  the  monthly  aggregation  of  data  meant 
that  if  three  dyads  exchanged  behavior  in  a pattern  similar  to 
that  in  figure  2 we  would  assume  that  two  actions  A to  C , 
and  B to  C were  important  in  predicting  A to  B's  beliavior.  But 
since  A to  C,  and  B to  C's  behavior  came  after  A to  B's  beha- 
vior it  is  a logically  absurd  assumption. 

Having  gone  through  elaborate  analytic  and  methodolo- 
gical gyrations  it  mij^t  seem  bizarre  to  call  into  question 
what  has  been  done  by  ourselves  and  others  frequently  in  the 
past.  Yet  this  paper  is  a good  example  of  a growing  difficulty 
in  the  application  of  statistical  techniques  to  the  study  of 
foreign  policy  dynamics.  The  strength  of  this  study  may  be 
Biommarlzed  briefly:  a more  formal  theoretical  approach  to  a 
substantively  well  acknowledged  problem  ; how  do  nations  choose 
foreign  policy  actions  to  cope  with  other  nations? 
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Tlic  problems  may  be  easily  statea,  as  well,  due  to 
data  constraints,  an  operational  inability  to  identilV  concepts. 
Ue  think  thJ  r problem  has  eluded  detection  because  too  much 
emphasis  has  been  placed  upon  difficulties  in  data  collection 
and  in  mistakes  found  in  the  application  of  statistical  tech- 
niques. We  do  not  want  to  belittle  the  difficulties  in  data 
collection  procedures  , but  v/e  must  point  out  that  disacreements 
in  this  area  can  only  be  answered  by  resorting  to  measurement 
assumptions  embedded  in  a formal  theory  (Pliillips,  1972). 
Unfortunately,  there  are, as  yet,  too  few  formal  theories  for 
final  assessment  of  most  of  these  problems.  As  to  orguiaents 

about  the  appropriateness  of  various  statistical  procedures, 
much  of  this  debate,  when  not  highlighting  errors  in  technique, 
is  also  premature.  In  complex  social  systems  such  as  foreign 
policy  dynamics,  the  structure  of  a theory  cannot  in  general 
be  derived  fr  tm  p-tatistical  analysis  of  time  series  data 
(Brunner  (lp7l),  Thorson  (1972),  Hibbs  (1972)  ).  ^flie  key  is 
to  have  a theoretical  structure  and  specified  relationships 
vrhich  properly  reprebent  that  structure  before  considering 
Analysis!  Vic  feel  we  have  accomplished  this  requirement 
before  we  turned  to  data  analysis.  But  now  we  fi'"’  that 
analysis  lacking  in  some  Important  respects. 

'Iho  solution  is  painful,  but  obvious.  Vic  must  disag- 
gregate.  Unfortunately  the  oparclty  of  data  for  shorter  time 
frames  in  any  of  the  data  collections  in  the  events  movement 
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as  well  ns  most  national  accounts  data  sets  is  such  that  we 
nay  find  ourselves  unable  to  use  normal  statistical  techniques 
i/hen  our  theories  seek  to  explain  short  run  fluctuations . 

We  at  Ohio  State  believe  that  there  is  a need  for  developing  ■ 

formal  models  which  seek  to  explain  foreign  policy  dynamics. 

’^e  valued  imensely  the  exorcise  which  attempted  to  ln;y'  out 
explicitly  our  expectations.  We  valued  it  not  .lust  because 
it  led  us  to  a deeper  understanding  of  the  hazards  in  mialysis 
but  it  also  has  suggested  a solution- -all  computer  simulations. 

Such  simulations  would  produce  expected  relations  delineated 
in  the  front  of  this  paper.  Upon  experimentation  with  different 
parameters  and  adding  some  randcanness  to  the  model , simulations 
could  be  developed  in  such  a va.7  produce  exclianges  between 
simulate  nations  which  could  be  compared  with  the  underlying 
distribution  of  actions  in  the  international  system. 

Perha^js  a final  argument  is  worth  making.  'Xhe  analysis 
that  we  have  been  performing  to  date  on  these  data  sources 
has  been  primarily  linear.  Tliis  has  produced  expectations  of 
constant  responses  to  behavioral  situations  in  t}ie  environment 
or  domestic  constraints  at  home.  TliuSj  once  the  otratejjy  or 
relationship  is  identified,  it  is  assumed  to  be  constant  over 
time.  To  be  sure,  many  of  us  have  sungocted  that  we  would 
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have  to  continue  anaXvsis  on  other  time  frarr.eE  to  ascertain 
whether  these  parameters  chanced,  hut  little  published  evidence 
is  available  that  attrnpets  to  specify  the  nature  of  the  change 
or  dynamics  in  parameters  over  time  is  developing.  A simulation 
model  con  quite  easily  build  adaptation  routines  into. the  axioms 
themselves.  Then  we  can  begin  to  place  the  simulation  under 
various  stressing  conditions  to  see  whether  it  reacts  in  acceptable 
patterns . 

V/e  are  not  attempting  to  cast  doubt  on  the  whole  of 
quantitative  studies  in  international  relations.  We  are,  however, 
warning  that  too  frequet\tly  we  attempt  to  develop  explanations 
which  ve  test  on  data  aggrccated  at  the  yearly  or  decade  level 
and  that  in  many  instances  this  data  simply  does  not  allow  us 
to  reach  conclusions  about  the  accuracy  of  our  explanations. 
Solutions  to  these  problems  are  more  easily  identified  ns  we 
begin  to  develop  a generation  of  formal  theoretical  systems. 

Tile  more  frequently  we  see  this  form  of  formalization  the 
more  easily  the  difficulties  of  the  nature  posed  here  can 
be  brought  to  light  and  solutions  developed  to  deal  with  the 


problems . 


I 


Figure  2 


I 

I 


Tabic  I 


Eight  Behavioral  Variables  Used 


TI’O  eight  behavior  typos  (behavioral  variables)  used  in  this  study  arc  derived  frorn 
ti  c Sequential  Action  Scheme  of  the  CREON  codobook. 

Variable  Number  and  Name  Definition 


^1 

PARTICIPATION 

All  "Procedural"  atatomonts 

DIPLOllATIC  EXCHANGE 

All  "Evaluative"  except  "Procedural" 
statements 

^3 

VERBAL  COOPERATION 

All  "Deaire"  and  "Intenf"  except  "Proce- 
dural" which  are  aeon  as  "Desired"  or 
"Neutral"  by  Actor 

VERBAL  CONFLICT-DEFENSIVE 

All  "Elicited"  "Desire"  and  "Intent" 
except  "Procedural"  seen  as  "Undeslrcd" 
by  Actor 

^5 

VERBAL  CONFLICT -OFFENSIVE 

All  "Unelicitod"  "Desire"  and  "Intent" 
except  "Procedural"  seen  as  "Undcsired" 
by  Actor 

COOPERATIVE  ACTION 

All  "Deeda"  seen  as  "Desired"  by  Actor 

^7 

NON-HILITARY  CONFLICT  ACTION 

"Symbolic"  and  "Significant"  "Deeds"  soon 
as  "Undos Irod"  by  Actor 

•’0 

MILITARY  CONFLICT  ACTION 

"Military"  "Deeds"  scon  as  "Undeslrcd"  by 
Actor 

For  some  of  the  eight  varlnblci;  there  v>as  no  behavior  of  that  type  exchanged 
in  a given  cubsamplc.  Iii  such  ensea,  fewer  than  eight  variables  were  used 
in  the  analysis. 


Table  2 

Annotated  Cononicfll  Structiivu  Matrix  for  USK-CVR  Dyad 


Cnmmimnllty:  prn|inrt1on  of  variation  of 
nncli  vnrlabio  Involved  In  the  patterns;  i 
Bimi  of  squared  fnclnr  loadings.  I 


TltACE  CORKF.UTION 


USR  BEHAVIOR 


Procedural 
Dlploraiilli:  Kxch.sngo 
Verbal  Couporntlon 
Verbal  Conrilrt-Defenslvo 
Verbal  CcinfUet-Offenalvo 
Coopetiillve  Act! 


I’HOI'ORTION  01'  VARIANCE  EXPlJiINRD 
USR  DF.IIAVIOU 


Separata  pattorns  of  roliitlonihlps 
between  the  vnrloblea 


---  Degree  of  overlap  between 
0.669A6  the  two  matricee. 


canonical  verlntos* 


H-SQR 

1 

2 

3 

1.000 

-0.110 

0.823 

-0.541 

1.000 

-0,130 

0.577 

0.  137 

1.000 

-0.083 

>0.412 

-0.333 

1.000 

0,912 

0.246 

1 — > 0.757 

1.000 

0,435^“ 

-0.375  f— 

1 -0.493 

1.000 

•0.158 

0.102 

O.OH5 

I'mpuri  Ion!  Percent  of  variation  among 

vnrlnlcr. , 

Loading)  degree  and  direction  of 
rolotl onslii p of  the  variables 
with  this  pattern. 


100.000 


18.026 


23.189 


Parcent  of  variation  among 
variables  Involved  in  the 
particular  variates. 


12.309 


CANONICAL  COKRElATICN 


0.96539 


Percent  of  var<ati''n  among  all  the 
varlahlcn  Involved  In  the 
varlnti.-a.  

PROPORTION  OF  VARIANCE  KXPUINED 
CPR  BEHAVIOR 

Percent  of  variation  among  all 
the  vni'ioblea  involved  in  the  ■ , „ 

varliiio  pairs, 

PROPORTION  OF  TOTAL  VARIANCE  EXPUINED 


0J6098 


0.74029 


Canonical  correlation!  the 
■tatlaticol  dependence  between 
.each  matched  pili_.g[_yttri9is gj 
canonical  variatea* 


CPR  BEHAVIOR 

H-SQR 

1 

2 

3 

Procedural 

1.000 

-0.091 

0.551 

0.575 

Diplomatic  Exchange 

1.000 

•0.113 

0.693 

-1.597 

Verbal  Cooperation 

1.000 

0.230 

0.391 

C.43b 

Verbal  Cnnflict-Defenalve 

l.OOO 

0.225 

-0.327 

-0. 632 

Verbal  Conf lict-Defenaivc 

l.OOO 

0.935 

0.128 

0.012 

Non-military  Conflict  Acta 

l.OOO 

0.558 

0.091 

0.193 

Percent  of  varletinn  among  all 
variables  Involved  In  the 

pertlcular  varietes, 

100.000  2li'838  17^98 


J i 


21.900 


Percent  of  variation  among 
the  variables  Involved  In 
particular  variate  pairs. 


ong  e 1 1| 

In  the!  I 


100.000 


20.494 


17.104 


* Only  ihoac  varlntei  with  canonical  corralationa  greater  than  .50  ara  preeented. 


Tabla  3 


Annotated  Canonical  Structure  Matrix  for  USA-CPR  Dyad 


CANONICAL  CORRELATION 


USA  BEHAVIOR 

Diplomatic  Exchango 
Verbal  Cooperation 
Verbal  Confllct-Delonalva 
Verbal  Confllct-Of fenalva 
Cooperative  Acta 
Mllltarv  Conflict  Acta 


USA  BEHAVIOR 


Percent  of  variation  among  all  the 
varlaUloa  Involved  lii  the 
vnrlnto  palra.  


0.83156 


0.7AA01 

T . 


0.56199 

t 


Canonical  correlallont  the  atatlatlcal 
dapandance  between  each  matched  pair 

of  vartatea. — 

canonical  vorTatoa* 


HSQR 

1.000 

1.000 

l.OCO 

1.000 

1.000 

l.OOO 


0.860 

-0.323 

0.158 

0.087 

-0.060 

-0.022 


0.4J7 

0,856 

0.192 

-0.009 

-0.317 

-0.152 


0.125 

-0.311 

0.597 

0.616 

-0.147 

-0.208 


1 


Porcant  of  variation  among  all 
the  varlablea  Involved  In  the 
oartlcular  variate  palra 

-4, 


PROPORTION  OK  TOTAL  VARIANCE  EXPUINED  33.7««  10.869 

* Only  thoaci  varlataa  with  canonical  cotralatlona  greater  than  .50  are  praaanted. 


"JT 

12.512 


a 


10.405 


Table  4 


Annotated  Canonical  Structure  Matrix  for  CPR-JPN  Dyad 


Coinmuna’iity:  proportion  of  variation  oi 

eucli  variable  involved  In  the  patlerna; 
8i»n  of  aquared  factor  londlnge. 


DoRree  of  overlap  between 
the  two  matrlcea . 


TRACK  CORRK.UTION  L-y  0.54849 

Cl'H  ni'IIAVlOR 

Diplomatic  Rxcliango 
Verbal  Cooperation 
Verbal  Conflict -Offcnalva 
Coopornllvo  Actions 
Non-Mllltary  Conflict  Acte 

'T>ro|ToVt"lonT'*Poreoht  of  variation  among 
all  the  variables  Involved  In  the 
varlablcx 

proportion  op  variance  EXPLAINED 
CPR  BEHAVIOR 


CANONICAL  CORRELATION 


JPN  BEHAVIOR 

Diplomatic  ExchonRa 
Vofbul  Cooperation 
Votbnl  Confllct-Offcnslvo 
Cooperative  Acts 

Percent  of  variation  among  all  the 
variables  Involved  in  the 
vorlaies.  ____ 

PROTORTIOH  OF  VARIANCE  EXPLAINED 
JPN  I’-LHAVJOl! 

Peiteni  of  vorlatlon  among  all  the 
variables  Involved  In  the 
varlnlo  pairs. 


Separata  patterns  of  rolatlonahlpa 
between  the  variables. 


canonical  vatlstes* 


H-SQR 

0.732 
0.909  < 

1.000 

1.000 

1.000 


-0.010 
-0.210 
0.344 
* 0.446 
-0.243 


-0.244 

0.634 

0.447 

^0.724 

0.924 


Loadlngi  degree  and  direction  of 
reletlonehlp  of  the  variables 
with  this  pattern. 


92.S13 


8.^  40.771 

t- 

Percent  of  werlotlon  among  ell 

verlsblea  involved  In  the 
pertlciiler  variates. 

0.87992  0.56411 

, T , 

Canonlcsl  correlation,  the  atatlstlcol 
dopsndoncs  between  sach  matched  pair  of 

varlatoB.  

canonical  variates* 


H-SQK 

1 

2 

1.000 

-0.151 

-0.174 

1.000 

-0.209 

0.526 

1.000 

-0.759 

0.734 

1.000 

0.925 

0.312 

Percent  of  variation  amonR  all 
variables  Involved  In  the 
particular  variates.  


100. 000 


23.659 


23.501 


percent  of  variation  among  all 
the  variables  Involved  in  the 
] particular  variate  pairs. 

1 j 

96r007  15.184  33.122 


PROPORTION  OF  TOTAL  VARIANCE  FJd’UTNED  96.007  15.10* 

* Only  Ihusc  vnrlnteo  with  canonical  c.prrol8tloi>s  graatsr  than  .50  are  ptaiented 


T«ble  5 


Aiinoiutod  Canonical  Btriicluro  Matrix  for  USA-USR  Oyad 

l! 


ComnuiinUty!  proportion  of  variation  of 
oorh  vovlablo  Involved  In  tlio  pattorna; 
anm  of  aquarod  factor  1 ondlng^. 


TRACE  CORREIATION 
USA  REUAVTOR 


tDeRTeo  of  overlap  between 
tho  two  matrlcce , 

\o. 62889 


Prot  odornl 
Diplomatic  Excbanno 
Vorb.il  Cooperation 
Vcrb.in  Confllct-Dofenalve 
Vethol  Confllct-Offenalve 
Cooperative  Acta 
Non-Military  Conflict  Acta 


Proportion;  Percent  of  variation 
ninonB  all  tlio  varlablea  Involved  In 
the  varlaloa.  


PROPORTION  OF  VARIANCE  EXPLAINED 
USA  BEHAVIOR 


CANONICAL  CORRELATION 


USR  BEHAVIOR 
Procedural 

Dipl  omatlc  Exchante 
Verbnl  Cooperation 
Verbal  Confllct-Devenalva 
Verbal  Confllct-Offenalve 
Cooperative  Acta 
Non-Mllltary  Conflict  Acta 


Percent  of  variation  amonR  all 
the  variables  Involved  In  the 
vnr lalea . 


PHOI'fiKTlON  OF  VARIANCE  EXPLAINED 


H-SQR 

1.000 
1.000 
l.OOO 
l.OOC 
, 1.000 

1.000 

1.000 


100.001 


H-SQR 

1.000 

1.000 
1.000 
1.000 
l.OOO 

1.000 

1.000 


100.000 


1 


0.758 

0.194 

-0.024 

-0.572 

-0,381 

0.179 

-0,359 


17.802 


t 


0.701 

-0.129 

0.118 

-0.236 

-0.450 

-0.281 

0.024 


12.285 


Sapnrutn  p.attorna  of  velatlmiahlp’.' 
between  ihe  VArJ nMfE-i J 


canonical  varlatea* 


T 


0.467 
0.642  n 
0.867 
0.420 
0.749 
0.630 
0.532 


0.312 
-0.170 

-0.346n 

0.030 
> 0.255 
0.033 
0.110 


0.129 

0,346 

-0.009 

0.496 

-0.473 

-0.456 

-0.526 


Loadlnp;  dagraa  and  direction 
of  relallonahlp  of  tlio  varlablea 
[with  Ihia  

4.650 

zi 


39.986 


15.^43 


Percent  of  variation  among  all 
the  varlablea  Involved  in 
the  varlaica. 


0.91712 


0.88606  0.74978  0.68522 

^ 

Canonical  correlation;  the 


ench  mu 

tchad  pair  oJ_ 

variates^ | 

canonical  vsrlatea* 

2 

3 

4 

0.642 

-0.085 

0,055 

0.630 

-0.687 

0.219 

0.801 

0.475 

0.167 

0.016 

0,262 

0,120 

0,109 

0.023 

0.563 

0.554 

-0.265 

-0.728 

-0.020 

-0.307 

-0.277 

f Percent 

. of  variation 

nincing  all 

varlablea  Involved  In 
the  particular  varlalva, 

'"I" 

25.281 


r" I 


13.397 


14.531 


100.000 


15.043 


proportion  of  tctal  variance,  EXF1,A1NED 
* only  Ilioae  varlatna  with  canonical  corralatlona  traatar  than 


32,633 


9,024 


.50  are  proaented. 


Farcant  of  variation  amonp, 
all  the  variables  Involved 
In  the  particular  varinia 
niifra. 

Percent  of  variation  among 
all  variables  Involved  In 
the  variate  pairs. 

/ 

1 3^ 

i"*  f .k..  1 

'V  *■* 
W*. 


I I 

i i 


Table  6 

Annotetecl  Canonical  Structure  Matrix  for  USA-JPN  Dyad 


ComniunaUiy:  proportion  of  variation  of 
each  variable  Involved  In  the  patterne; 
a uiti  of  equated  factor  loadlnBe,  


Deiirce  of  overlap  between 
tho  two  raatrlcea. 


TKACZ  COnilEUTlOH 
USA  bF.tlAVIOH 


L~>  0 


595A1 


I'rocL-durnl 
Dlpliniinllc  Exchange 
Vorliol  Cooperation 
Verbal  Confllct-Offenelve 
Cooporntlvu  Acte 


Proportion!  Percent  of  variation 
nmong  all  the  varlablee  Involved 
In  the  varlatca. 


PROPOUTION  (ir  VARIANCE  EXPLAIWED 
USA  IIEIIAVIOR 


CANONICAL  CORRELATION 


JPN  HEIIAVXOR 

lllploniotlc  Excliange 
Vorbiil  Cooperation 
Vorbal  Conflict 
Coopoirotl ve  Acte 


Percent  of  variation  among  all 
tho  variables  Involved  In  the 
vorl ntea . 


PROK)RTIUN  OF  VARIANCE  EXPLAINED 
JPN  liEllAVIOR 


H-SQR 

0.927 

0.955 

0.913 

0.194 

0.819 


1 


76.167 


Percent  of  variation  among  all  the 
varlablee  Involved  In  the 
vnrlote  palre.  


100.001 

h 

86.760 


Separate  patterne  of  relntlonihlpe 
between  the  variables. 


Ik  ^ \1/ 

canonical  variates*  ^ 


1 

1 

2 3 

-0.221 

0.169  -0.775 

0.753 

0.276  -0.345 

0,698 

-0.403  0.098 

-0.191 

0.007  -0.309 

?39 

0,789  0.382 

Losdlngi  degree  and  dlroclloii 
of  relationship  of  the  varlablis 

with  thla  pattern. 

22.837 


17.768 

I 


19.406 


0.83698 


Percent  of  variation  among  all 
the  variables  Involved  In 
the  variates. 


0.62888  0.54161 


Canonical  correlation:  the 
atatlatlcal  dopandence  between 
each  matched  pair  of  variates. 


canonical  variates* 


H-SQR 

1 

2 

3 

1.000 

0.606 

-0.597 

0,137 

1.000 

0,034 

0.573 

■0.664 

l.OOO 

0.977 

0.126 

0.092 

1.000 

-0.173 

0.508 

0.630 

Percent  of 

variation  among  all 

“*1 

varlabloa 

Involved  In 

the  particular  varlotea. 

33.833 


23.960 


21.611 


27.724 


Percent  of  variation  among 
all  the  varlablee  Involved 
In  the  particular  variate 
palra. 

^ 

20.520  20.386 


PROTOKTION  OK  TOTAL  VARIANCE  EXPLAINED 
* Only  thiiso  vurlatoa  with  canonical  correlatlona  greater  than  .50  ere  presented 


Table  7 


Annotated  Canonical  Structure  Matrix  for  USR-JPN  Dyad 


USA  BF,)iAV10R 

Dipl  tmiatlc  Exchange 
Vorbal  ConfUct-De venal ve 
Coopcrntlve  Acta 
Uon-Mllltnry  Conflict  Acta 
Military  Conflict  Acta 


Proportion:  Percent  of  variation 
among  all  the  varlablea  Involved 
In  the  varlAtea. 


PROPORTION  OP  VARIANCE  EXPMINED 
USK  BEHAVIOR 


CANONICAL  CORRELATION 


JPN  BEHAVIOR 

Diplomatic  Exchange 
Verbal  Cooperation 
Verbal  Conf llct-Uefanalve 
Verbal  Confllct-Offonalve 
Cooperntlve  Acta 


ro.rcont  of  variation  among  all 
the  varlnblea  Involved  In  the 
vavlatea . 


PROIHIRTION  OF  VARIANCE  EXPUINED 
.IPN  BEHAVIOR 


'T 


Percent  of  variation  among  all 
Lho  varlablea  Involved  In  the 
vnrlato  palra.  _ 


ll-SQR 


1.000 

-0.269 

1.000<^ 

-0.626 

1.000 

-0.631 

1.000 

-0.510 

1.000 

^ 0.826 

Loading; 

degree  and  direction 

of  relntlonahip  of  the  varlablea 

with  thlA 

pattern. 

^ 100.000 


27.631 


Percent  of  variation  among  all 
the  varlablea  Involved  in 
the  varletea . 

0.67998 

'll. 


Canonical  corralatlon;  tha 
atatlatlcal  dopendonce  between 
each  matched  pair  of  varlntas. 


canonical  varlutea* 
H*SQR  1 


1.000 

1.000 

1.000 

1.000 

1.000 


-0.601 

-0.215 

0.010 

0.622 

0.666 


Fercant  of  variation  among  oil 
varlablea  Involved  In 
tha  portlcular  varlntea. 


100.000 


15.826< 


Percent  of  variation  among  all 
the  varlablea  Involved  In  the 
particular  variate  palra. 


21.728 


— — 

21.728 


PROPORTION  OF  TOTAL  VARIANCE  EXPLAINED 
★ Only  thoae  varlatoa  with  canonical  corralatlon#  greater  than  .50  are  preaented. 


Table  8 


Trace  Correlation  for  the  Impact  of  Salient  and  Non-Salient 
Actors  Foreign  Policy  Actions  in  each  Dyad, 


Salient  Non-Salient  Predicted 


USA-JPN 

.39 

.30 

Yes 

USA-USR 

.53 

.45 

Yen 

USR-JPN 

.47 

.56 

No 

USR-USA 

.49 

.47 

Yes 

JPN-USA 

.41 

GO 

Yes 

JPN-USR 

.49 

.40 

Yes 

CPR-USA 

.47 

.47 

No 

CPR-USR 

.39 

.52 

No 

CPR-JPN 

.39 

.47 

No 

USA'CPR 

.42 

.48 

No 

USR-CPR 

.39 

.50 

No 

JPN-CPR 

.39 

.23 

Yes 

FOOTiJOTES 


1.  In  thin  paper  we  will  use  the  following  notation: 


= { } indicates  a set 

: neans  'such  that  ' 

'■  means  ‘ is  a member  of  the  set  . . . 

< > indicates  a vector 

means  the  union  of  two  sets 

i ( I means  the  intersection  of  two  sets 

\ ' means  the  transpose  of  the  vector  or  matrix 

1 < >«  V ™ means  that  the  vector  or  matrix 

' has  dimensions 

n rows  by  m columns 

^ means  the  inner  product  of  two  vectors  cr 
matrices 

2,  For  an  extended  discussion  of  alternative ’ approaches 

to  the  concept  of  time  in  social  theories,  see 
Rummel  (1970)  or  Bmoker  (1971)- 

3.  See  Rummel  & Hall  (1969),  Lorlmor  i Phillips  (1972), 

and  McClelland  (1972). 


! 
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Increasingly  observers  have  come  to  recognize  the  importance  of  examining 
the  effects  of  third  parties  on  the  behavioral  exchanges  between  two  nations. 

No  where  is  this  more  clearly  evidenced  than  in  the  case  of  the  relations  between 
the  United  States,  the  Soviet  Union,  and  China.  The  attempt  Is  thus  made  in 
this  paper  to  ascertain  the  impact  of  each  of  the  dyadic  exchanges  among  these 
three  nations  on  the  other  behavioral  exchanges  in  the  triadic  subsystem  they 
form.  The  findings  of  the  study  clearly  show  that  when  considering  the  exchanges 
between  any  two  of  these  nations,  policy  makers  must  also  consider  what  Is 
happening  in  the  other  parts  of  the  triad.  These  third  party  exchanges  are 
found  to  add  considerably  to  the  explanation  of  specific  strategies  employe 
by  the  three  nations. 
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Major  Power  Conflict  Exchanges  In  The  Sixties: 

A Triadic  Analysis  Of  The  U.S.,  Soviet,  And  Chinese  Sub-System 
From  A Comparative  Foreign  Policy  View 


Introduc  tion 

The  period  since  World  Wsr  II  has  been  well  established  as  a cold  war 
era  in  which  the  Soviet  Union  and  the  United  States  were  the  major  competitors 
for  world  dominance.  More  recently  established,  but  growing  in  acceptance, 
has  been  the  recognition  of  a triadic  relationship  with  the  Chinese  ascending 
to  a major  role  in  the  international  arena.  With  this  ascendency,  it  has 
become  increaiingly  important  to  seek  Insights  into  the  foreign  policy  link- 
ages between  these  three  major  antagonists  of  the  cold  war.  To  this  end,  the 
conflict  exchanges  between  all  three  nations  are  analyzed  in  this  study.  In 
particular,  this  paper  views  foreign  policy  exchanges  in  a dyadic  fashion,  but 
seeks  to  ascertain  the  impact  upon  each  of  the  dyadic  exchanges  of  other  be- 
havioral exchanges  in  the  triangle.  To  accomplish  this  task,  a distinction 
will  be  made  between  the  direct  effect  of  the  target  nation  and  the  indirect 
effect  of  other  dyads  in  the  triangle  upon  the  choice  of  an  actor's  behavior. 

The  Seeds  of  Conflict 

All  great  conflicts  gather  a momentum  of  their  owri  which  persists  and 
grows  even  after  the  causes  that  initially  provoked  the  conflict  have  abated, 
if  not  ceased;  the  cold  war  is  no  exception.  Several  events  which  occurred 
following  the  Second  World  War  can  be  suggested  as  having  influenced  the  trend 
in  conflict  exchanges  between  China,  the  Soviet  Union,  and  the  United  States. 
Included  among  these  would  be  the  Berlin  blockade,  the  Korean  Invasion,  the 
first  Soviet  detonation  of  a nuclear  device . the  accession  to  power  by  the 

Chinese  fommunists,  and  the  Vietnam  conflicts. 

A great  fear  for  U.  S.  strategists,  evident  since  World  War  II,  has  been 
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that  a hostile  power  or  combination  of  powers  might  succeed  in  uniting  Eurasia 
and  turning  its  vast  resources  against  the  West.  In  this  light,  the  association 
of  the  word  "conflict"  with  the  Soviet  Union  represents  an  almost  visceral 
response  for  many  Americans,  accustomed  as  they  are  to  the  tiMUtie  of  the 
cold  war.  The  United  States  seems  to  have  initially  placed  the  Soviet  Union 
in  the  role  of  the  main  perpetrator  of  world-wide  revolutionary  activity  and 
of  the  leading  member  of  an  Eurasian  alliance  with  China.  More  recent  events 
have  led  to  a major  re-evaluation  of  this  view,  however  (Kaplan,  1970;  Morris, 

1968;  Zimmerman,  1971). 

The  Soviet  Union  has  also  faced  the  post-Wotld  War  II  period  with  a series 
of  reassessments  of  its  policies,  stemming  from  several  major  events:  the 
launching  of  the  first  Sputnik  and  the  related  development  of  ICBM's,  the 
rapid  development  of  American  ICBM's,  the  Cuban  Missile  Crisis,  and  the  Sino- 
Sovlet-spllt.  Various  combinations  of  these  events  have  been  used  to  explain 
Soviet  relations  with  the  United  States  (Aspaturlon,  1968;  Dlnersteln,  1968. 

Lowenthal,  1968b;  Zimmerman,  1968,  1969,  1971). 

The  relations  between  the  United  States  and  the  Chinese  People's 
Republic  have  been  relatively  consistent  throughout  this  period.  Until  very 
recently,  Slno-American  relations  have  been  characterized  by  an  atmosphere 
of  intense  hostility  and  rivalry  between  these  two  nations.  The  foundation 
of  these  relations  was  set  in  the  early  years  of  the  Chinese  Communist  state 
with  three  major  confrontations  experienced  by  China  ond  the  United  States; 
the  first  was  in  Korea.  It  was  followed  by  the  crises  in  the  Straits 
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Several  major  oveats  have  marked  Slno-Soviet  relationa  in  mueU  the  same 
yfthe  relationa  between  the  United  States  and  China  were  afiectad.  Relation, 
setween  these  two  great  Cos»u„i.t  r ,-lon.  seem  to  have  initially  been  cast  in 
terms  o£  an  alliance  against  the  encircling  capitalist  nations,  with  the  Soviet, 
as  the  gnlding  member.  But  several  events  have  led  to  a dissolution  oi  this 
alliance  and  the  development  ot  a mutu.l  view  o£  one  another  as  a serious  ob- 
stacle to  the  interests  o£  the  other,  Chinese  initiatives  towards  the  "Third 
World":beginnlng  with  the  £lrst  Bandung  conference,  the  Soviet  refusal  to  help 
the  Chinese  in  the  quemoy-Matsu  crises  o£  1958,  and  the  Soviet  support  o£  India 
in  the  1962  Sino-Indian  border  crisis  all  underscore  an  increasingly  confllctual 
relationship  between  the  Soviet  Ihio.,  and  the  Chinese  People’s  Kepublic  (Diner- 

stein,  1971;  Lowenthal,  1968a;  Tsou,  1965;  Zagorla,  1968). 

The  post-world  War  11  period  o£  relationship,  between  these  three  nation, 
clearly  sugge.ts  that  the.e  three  world  power,  hove  been  engaged  in  a serle. 
o£  conflict  of  interest  and  tests  of  will  or  determination.  More  subtly, 
the  events  of  the  past  two  decades  seem  to  suggest  that  the  actions  between 
the  two  nations  in  a given  dyad  arc  not  lost  on  each  other.  That  is,  the 
actions  of  any  two  opponents,  toward  each  other  or  toward  the  third  actor, 
appear  to  have  important  implications  for  the  relations  of  the  third  actor 
to  either  opponent.  Thua,  Sovlet-Americ.n  relations  may  very  well  affect 
China's  relations  with  both  the  Soviet  Union  and  the  United  States.  The 
efforts  by  the  Soviet  Union  and  the  United  States  to  reach  an  accommodation, 
for  example,  have  been  suggeated  as  a principle  reason  for  the  Increased 
hostility  in  Slno-Sovlet  relations  (Aspaturlan,  1968;  Lowenthal,  1968.; 

TSOU.  1965).  in  addition,  China’,  rise  in  political  Importance  prevents 
the  United  States  from  treating  the  Soviet  Union  as  the  sole  ency  precisely 
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because  the  United  States  cannot  act  as  though  the  danger  comes  only  from 

actual  military  capabilities  (Hoffman.  1968).  For  similar  reasons,  the  Soviet 

Union  must  be  restrained  in  its  efforts  to  reach  a rapprochement  with  the  United 

States  for  fear  of  losing  out  to  the  Chinese  in  the  struggle  for  influence  in 

0 

the  Third  World.  The  linkage  between  these  three  nations  is  demonstrated  in 


the  following  remarks  by  Herbert  Dinerstein: 

A useful  definition  of  cold  war  is  a state  in  which  opponents  who 
differ  ideologically  expect  tension  to  mount  steadily  and  possibly 
culminate  in  war.  When  tension  waxes  and  wanes  and  rapprochement  and 
detente  ere  conceivable,  "cold  war"  no  longer  describes  the  situation. 
This  definition  of  cold  war  applies  equally  well  to  Sino-American  and 
to  Sino-Soviet  relations.  Sino-American  relations  are  very  limited  at 
present  and  may  continue  so,  but  the  general  expectation  is  that  they 
will  improve  somewhat,  not  that  they  will  inexorably  worsen.  The  Soviet 
Union  fears  modest  improvements  because  only  old-fashioned  cold  war  be- 
tween the  United  States  and  China  can  force  the  Chinese  back  into  the 
same  relationship  with  the  Soviet  Union  tiiat  obtained  during  and  im- 
mediately  after  the  Korean  war.  Active  U.S. -Chinese  hostility  obvioualy 
pushes  the  Chinese  toward  rapprochement.  Distant,  if  not  friendly, 
relations  with  the  United  States  either  make  it  unnecessary  for  the 
Chinese  to  accept  Soviet  terms  or  permit  them  to  bargain  on  a better 
basis.  As  the  familiar  binding  elements  of  alliances,  the  common 
enemy,  becomes  effaced,  a possible  Sino-Soviet  rapprochement  has  to  be 
on  a different  basis.  If  one  assumes  that  the  Vietnamese  War  will  end 
and  that  some  moderate  regularization  of  Sino-American  relations  will 
occur,  then  it  is  difficult  to  posit  the  restoration  of  the  status  quo 
ante  in  Sino-Soviet  relations.  (Dinerstein,  1971,  p.95). 

Iti  this  paper,  the  exchangee  between  these  three  nations  are 

analyzed  in  an  attempt  to  discover  Just  how  closely  interlocked  are  the  be- 


haviors between  them. 


Foreign  Policy  Linkages  in  Complea  Systems 

The  rationale  for  this  analysis  of  the  interlocking  of  the  relations  be- 
tween China,  the  Soviet  Union  , and  the  United  States  can  be  4«v«l0p«d  la 
more  abstract  and  formal  terms.  It  is  an  accepted  trulset  today  that  the  world 
ia  getting  smaller,  that  events  in  remote  parts  of  tha  world  have  an  intimata 
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bearing  upon  one  another.  Political  units  which  at  one  time  were  autonomous 
are  no  longer  so  today.  The  geographical  and  legal  boundaries  between  nations 
do  not  pose  the  great  barriers  they  once  did.  International  relations  theo- 
clsts  have  not  been  slow  to  recognlre  the  impact  of  international  interactions 
on  national  autonomy.  Bouldlng  (1962)  notes  that  the  legal  boundary  of  a 
nation  may  no  longer  be  the  most  salient  for  research  purposes.  Demonstrating 
various  relations  between  pairs  of  nations*  Bouldlng  cites  the  eitaraple  in  . 
which  power  has  Increased  to  the  extent  that  aach  i^^Mon  la  capable  of  de- 
stroying the  other  nation  at  long  distances,  but  without  being  able  to  pre- 
vent its  own  destruction*  When  this  point  is  reached,  each  nation  continues 
to  exist  only  with  the  permission  of  the  other.  Bouldlng  has  coined  a term 
for  this  condition;  "conditional  viability".  Cloauly  related  to  thla  concept 
is  the  concept  of  "permeability"  suggested  by  John  Herr.  (1957,  1959  ).  Spe- 
cifically, Herz  suggests  that  the  territorial  boundaries  of  a nation  are  more 
permeable  today  then  they  have  ever  been.  That  is  to  say,  external  influences 
are  able  to  move  through  national  boundaries  and  to  affect  the  decifllAn-  • 
making  within,  that  state  more  easily  than  ever  before.  However,  "...sys- 
tematic conceptual  exploration  of  the  flow  of  influence  across  the  changing 
boundaries  of  national  and  international  systems  has  yet  to  be  undertaken  and 
18  long  overdue."  (Rosenau,  1969,  p.3).  The  present  study  represent s^itJ 
part,  the  development  of  a technique  for  taking  account  of  these  influcences. 
To  accomplish  this  goal  we  introduce  the  concept  of  "autonomy." 

The  question  that  arises  here  la:  arc  the  actions  of  the  tliree  major 
confllctual  participants  in  the  international  system  to  be  treated  as,  auto- 
nomous or  as  linked  to  each  other’s  activity?  If  two  nations  are  autonomous, 
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then  in  Deutsch's  graphic  terms,  . . when  Mr.  Leonid  Brezhnev  (and  before 
him  Mr. Khrushchev) 'Is  Itching,  the  Chinese  are  not  scratching,  or  wre'ScratshUg 
their  own  place."  (1966,  P.  5).  If  the  two  systems  are  not  autonomous,  then 
It  Is  Impossible  to  understand  the  actions  of  one  without  reference  to  the 
actions  of  the  other,  athd  Ih  Deutscli's  terminology,  Wtan  Breshnav  Itchas  the 
Chinese  are  scratching.  If  the  behavioral  exchanges  between  all  three  nations 
Interact  strongly.  It  Is  then  possible  to  treat  the  three  nations  as  a subsystem. 

A fundamental  property  of  system  units  Is  that  they  can  be  coupled  or 
linked.  That  Is,  two  or  more  system  units  (or  nations)  can  be  regarded  as 
coupledto  form  a single  sub-system.  There  are  two  ways  of  achieving  this 
linkage.  One  way  Is  by  forcing,,  the  coupling  as  two  automobiles  may  be  locked 
together  after  a head-on  collision.  By  way  of  analogy,  the  process  may  well 
be  just  what  Is  happening  when  we  group  a set  of  nations  together  without 
i ccr.cern  for  the  effect  the  linkage  has  upon  the  conditions  of  the  new  sub- 

systett.  To  understand  this  system#  problem,;  let  us  befeln  by  organltlng  the 
facts  of  International  relations  according  to  two  points  of  reference,  the 
f actor  and  Interactions.  McClelland  (1966)  suggests  that  the  block  diagram 

In  Figure  I symbolizes  International  relationships  of  whatever  variety,  once 

I 

[ the  relationships  are  broken  down  Into  thctr  most  elementary  form: 

I 

; The  conception  of  the  international  cystem  Is  an  expanded 

I version  of  the  notion  of  two  actors  In  Interaction.  A view  of 

a ifhole  phenomenon  Is  Involved.  The  outermost  boundaries  of 
\ International  relations  are  suggested  if  we  Imagine  all  of  the 

6 exchanges,  transactions,  contacts,  flows  of  Information  and 

actions  of  every  kind  going  on  at  this  moment  of  time  between 
and  among  the  separately  constituted  societies  of  tho  world. 


(McClelland,  1966,  p.20). 
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Figure  1.  Basic  Pattern  of  Interaction 

International  relations  are  then  conceived  to  be  the  consequences  of  the 
vast  numbers  of  particular  purposes,  Intentions,  expectations,  and  effort's  on 
the  part  of  national  decision  makers  which  do  not  necessarily  mutually  In- 
fluence one  another.  Yet,  some  strands  of  action  and  reaction  do  affect  etrh 
other  directly.  Some  events  heighten  the  linkage  between  nations.  The  point 
to  be  made  here  is  that  the  linkage  must  be  made  with  regard  to  linking  Inputs 
and  outputs,  with  other  parts  being  left  alone  no  matter  how  readily  accessi- 
ble they  may  be. 

It  Is  our  position  In  this  paper  that  the  analysis  of  the  system  can  be 
made  rigorous.  We  sliall  begin  with  two  natlono,  P and  R.  There  are  two 
types,  or  ways,  of  coupling  these  nations.  The  flriit  way  Is  when  P Is  coupled 
to  R such  that  P's  changes  in  behavior  affect  or  determine  in  some  way  what 
R's  behavior  or  change  In  behavior  will  be,  but  P's  changes  do  not  depend 
upon  what  behavior  R is  exhibiting.  Thus,  P can  be  said  to  be  dominant 
over  R.  The  second  coupling  occurs  when  the  two  nations  are  linked  in  such 
a way  that  they  both  affect  each  other's  behavior;  such  a relationship  Cc<n 
be  raid  to  be  co-determlned . It  Is  necessary  to  point  out  that  the  defining 
of  the  component  parts  of  the  system  does  not  determine  the  way  of  coupling. 
The  corollary  ♦'o  this  statement  is  that  a whole  system,  built  upon  Its  parts' 
given  behavior,  is  not  sufficient  to  determine  its  behavior  as  a whole.  Only 


) 


» 
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the  de»iu  coupling  .c=  «aaeg  c.n  ch.  wnd.'.  ben.vloc  b.  aet.r- 
mined.  (Ashby,  1952). 

TO  Chi.  point,  ».  hove  b..n  a.fining  . .i»pl.  •»»-»•«» 
nncion.  .na  incor.ccion.  c.n  now  novo  Co  . note  conplox  .uh-.y.c.n  of 
none  ch.n  two  oncicio..  When  chi.  i.  aono.  wo  nuoc  aofino  aicocc  .na  in- 
acoocc  offocc..  Whon  two  notion.,  P ona  R,  .to  couploa  in  .uch  . w.v  th.c 
. ch.ngo  in  Cho  hohovioc  of  on.  n.cion  .ff.cc.  . chongo  in  ch.  hoh.vioc  of 
tho  ochor  anting  . given  tin.  potioa,  ..,  . nonch,  cho  offocc.  nr.  comoa 
H.t.oC  offocc.  Tho  ocCion.  of  notion  P Co  n.cion  R n.y  chu.  h.vo  . aitocc 
offocc  upon  Cho  .ccion.  of  n.cion  R Co  n.cion  P.  In  .aaicion,  cho  .ccion. 
of  notion  R CO  n.cion  P no,  inait.ccly  offocc  P'o  ocCion.  Co  . Chita  n.cion, 
Tho  offocc.  of  Ch.  toUCion.  hocwo.n  two  n.cion.  upon  onochot  t.l.Cion- 

Ship  in  a complex  sub-system  are  termed  indirect  effec^. 

.1  f-vnea  of  linkage  which  are  possible,  and 
Now  that  we  have  specified  the  types  or  iin^aR 

gUcingui.hoa  hocwo  n aiff.t.nC  fotwo  of  offccC,  wo  wu.c  a.iin..c.  Chorfot. 
of  t.Ucion.hip.  conc,pCu.ily  a.v.lop.a  .hovo.  Thi.  i.  P.«i.Uy  «cc»pU.hoa 
with  the  following  equation; 

(1) 


Vp,k,t  “ ii  vt 

ifhere  B ’ the  behavior  of  nation  R directed  toward  nation 
P on  dimen&^in  k at  time  t. 

? n is  the  weighted  sum  of  each  of  nation  P's  behaviors 

^ R,A,t  Is  measured  respectively  along  the  m dimen- 

. j--  The  welchts  (ex's),  used  in  computing  the 

:*r”.t  cfo"  ohv?  4«fa"o  of  nhion  P’.  hohovlot  on 

riLnslorin  influencing  Cho  hchoviot  of  notion  R on  Cho 
wane ion  k. 

Thi.  ORuotion  .C.C..  ..  . wotVing  hypoCho.i.  ch.c  . notion',  hohovioc  cult, 
ftom  Cho  poccotn.  of  .ccion  of  it.  obJ.ee  ot  opponent,  i.o.,  tociptocicy. 

OChot  wotR.  in  inc.tn.cion.1  cUcion.  (o.g..  T.nC.t,  1972=  R.cCo.,  1966) 
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have  suggested  similar  hypotheses. 

nut  certainly  International  relations  Is  more  than  a tennis  match  in 
u4.1ch  each  actor's  response  is  to  his  opponent's  service.  There  arc  over- 
time forces  at  work  within  a nation  which  Influence  the  choice  of  a specific 
strategy.  These  forces  lead  to  an  lu.rtla  In  tl.e  way  one  nation  treats  or 
acts  toward  a specific  object  nation.  The  actions  conform  to  Halperln'a 
statement  that  "...most  of  the  actions  taken  by  bureaucracies  involve  doing 
again  or  continuing  to  do  what  w.s  done  in  the  past.  In  the  absence  of  some 
reason  to  change  their  behavior,  o.  gnln.-at  Ions  keep  doing  what  they  have  been 
doing."  (1970,  p.9).  This  bureaucratic  laertla  In  explaining  the  performance 
of  foreign  policy  organizations  Is  appealing  and  leads  to  the  working  yp 
thesis  that  a nation's  behavior  in  foreign  policy  results  from  Its  own  prior 

patterns  of  actions.  Stated  formally: 

A given  nation's  level  of  output  toward  a specific  object 
nation  Is  n product  of  the  previous  level  of  output. 

Mathematically,  this  c.-,n  be  translated  into  the  linear  euqatlon 

VP.k.t  “«kVp,k.l-l 

where  the  symbolization  Is  identical  to  equation  (1)  and  t-1  Is  the  time 
period  one  duration  eflrlicr. 

Equation  (1)  and  (2)  can  be  joined  to  form  a single  qqnatlon; 


B 


jW.k.t  ‘^k  IHP.k.l-l  y 

i “1 


(3.1) 


where  the  symbolization  remains  the  same  as  In  the  two  p.ecedlng  equations. 
What  thia  equation  states  mathematically  is  the  contention  that  a given 
nation's  level  oi  foreign  policy  output  toward  that  opponent  u function 

f output  along  each  of  the  foreign  policy 


of  the  opponent  nation's  level  o 
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dlmenaions.  Put  more  simply,  behavior  is  a function  of  bureacKatit  inertia 
and  reciprocity.^ 

Equation  (3.1)  fully  operationalizes  the  concept  of  direct  linkage.  When 
systematic  planning  In-olves  either  a direct  response  to  an  object  nation's 
actions  or  is  based  upon  consistent  actions  followed  over  time,  a direct  link 
between  nation  R and  P is  established.  In  the  earlier  discussion  of  dominant 
velatlonshipa  versus  co-dctermlned  relationships  it  was  noted  that  if  R s 
behavior  to  P is  afr-cted  by  P,  and  P’s  behavior  to  R is  not  affected  by  R, 
then  the  relationship  is  a dominant  relationship  of  P over  R.  Analyzing 
the  foreign  policy  exchanges  between  P and  R,  if  there  is  a difference  ^n 
the  percentage  of  variance  explained  from  P to  R as  opposed  to  that  explained 
in  the  behavior  from  R to  P,  we  can  identify  a dominant  relationship  in  which 
the  case  for  dominance  is  detarminei  by  the  larger  percentage  of  variance 
explained.  If  the  percentage  of  vai lance  explained  is  low  for  both  P to 
R and  R to  P,  the  nations  are  autonomeus  and  act  without  regard  to  each 

other's  behavior. 

When  it  Id  applied  to  an  empirical  case  such  as  the  relationship  between 
the  Soviet  Union  and  the  United  States,  equation,  (3.1)  will  spell  out  the 
relative  Influence  of  Inertia  and  reciprocity  on  the  responses  of  the  actor 
nation.  The  parameter  weights  (a.)  would  identify  the  "normal"  response 
behavior  in  the  relationship  between  the  two  nations.  When  these  parameter 
weights  are  determined,  we  can  estimate  what  each  nation's  response  behavior 
will  be  from  knowledge  of  the  particular  mixture  of  its  prior  behavior  and  the 


^For  a further  developnunt  on  the  relationship  between  foreign 
exchanges  and  the  forces  of  interla  and  reciprocity,  see  Philips  (1972«) 
and  Phillips  and  Crain  (1972). 
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behavlor  It  receives  fLom  the  object  nation.  Equation  (3.1)  can  thus  be 
written  such  that 


m 


*R  P.k.t  P,k,t-1  ^“9  “P  R,*-,t 

d-i 

where  B . denotes  the  estimated  response  o£  the  actor  nation. 

R P j K j t 

While  the  forces  affecting  the  response  behaviors  of  the  United  State* 
and  the  Soviet  Union  may  be  fixed  from  one  time  period  to  the  next,  rho 
actual  response  behavior  of  each  jictor  may  not.  That  In  to  say,  loi  a given 
expectation  of  response  behavior,  there  would  be  a residual  amount  of  each 
nation's  refponse  behavior  which  Is  not  explained  by  Inertia  and  reciprocity. 
The  difference  between  the  observed  and  the  expected  response  behavior  (the 
residual  response  of  each  notion)  represenLo  the  over-  or  undev-renponoe  in 
the  relationship  between  the  two  nations.  Where  the  Soviet  Union  o expect- 
ed behavior  to  the  United  States,  for  example,  exceedo  Its  actual  behavior, 
vihe  Soviet  Union  Is  under  responding  to  rlio  Unlicd  States.  ConvoLoely, 
whore  the  actual  behavior  of  the  Soviet  Union  to  the  United  Statco  exceeds 
its  expected  behavior,  the  Soviet  Union  Is  said  i,o  bo  over-responding  to 
the  United  States. 

This  over-  and  under-response  ts  conceptualized  here  to  be  potentially 
explainable  by  the  Indirect  effects  of  bebovioral  relations  In  the  other  dyads 
of  the  triangular  sub-system  of  the  Soviet  Union,  the  United  States  and  China. 
For  the  specific  case  of  the  Soviet  Union's  behavior  to  the  United  States, 
the  direct  effects  are  examined  by  analyzing  i;hc  United  States'  behavior  to 
i-he  Soviet  Union  and  past  Soviet  action  toward  the  United  Slates.  The  over- 
or  undcr-reaponse  of  Che  Soviet  Union  in  then  analyzed  by  examining  the 
Indirect  effects  of  the  Soviet  Union's  behavior  to  Chino,  China's  actions 


(3.2) 
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■ 1 


Loward  Che  Soviet  Union,  Chinese  behavior  to  the  United  States,  and  the 
United  States'  behavior  to  China.  Thus,  there  are  four  possible  indirect 
effects  and  two  direct  effects  for  each  relationship.  Equation  (4)  for- 
malizes the  Impact  of  indirect  effects: 


®R-^,k.t  ” Vp,k,t 


D 

E Y.  I 


q q,t 


(A) 


q-l 


where  B_  _ . - ^ la  Che  residual  behavior  from 

nation  k 16  6ation  P left  unexplrlned  after  inertia  and 
reciprocity  have  been  considered.  That  is,  it  is  the 
over-  or  under-response  of  nation  R to  nation  P. 


m 

E Y ^ t weighted  sum  of  the  behavioral  relations  in 

q*l  the  other  four  dyads  of  this  triangular  sub-system. 

The  weights  (y's)  are  the  relative  importance  of 
the  relations  between  Che  nations  in  these  other  dyads  on  m 
dimensions. 


Analysis  of  the  Data 

In  order  to  an.alyze  the  relatione  between  the  Soviet  Union,  the 
United  States,  and  China,  date  were  drawn  from  the  foreign  conflict  code 
sheets  of  the  Dimensionality  of  Nations  Project  (llummel,  1966).  Included 
in  the  data  were  the  conflict  events  exchanged  between  these  three  nations 
during  the  time  period  June  1962  to  Hay  1960,  72  months  of  data.  The  data 
were  orgainzed  into  *a  super  P matrix  of  21  variables  (Table  1)  over  the  72 
months  for  each  of  the  six  dyads,  or  432  observations  (Figure  2).  This 


matrix  was  then  factor  analyzed  to  delineate  llie  basic  patterns  of  conflict 

2 


exchanges  for  this  triangular  sub-system.  Table  2 presents  the  orthogonally 
rotated  factors  from  this  analysis.  F.lght  factors,  or  patterns,  emerged 
with  eigenvalues  of  l.O  or  greater.  Tigether,  these  eight  factors  accounted 


The  twenty-one  variables  were  stondarized  by  column  and  correlated 
(l.e.,  transformed)  by  product-moment  correlations.  Component  factor 
analysis  was  employed  to  delineate  principal  axe t which  were  rotated 
to  a simple  structure  solution  by  varimax  criteria. 


(I 
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for  77.3  percent  of  tl>e  total  variance  In  the  o ip.lnal  conflict  mat' lx. 

Not  all  of  the  variables  were  well  accountetl  for  by  thoae  eight  factors, 
however.  Two  va  lables,  "pvoteota"  and  "non-violent  behavior  acts",  were 
particularly  not  well  accounted  for  ac  evidenced  by  their  low  communal  1 ties : 

,4'i4  and  .27  respectively.  In  the  case  of  the  other  19  variables,  53.3  to 
99.9  percent  of  their  variance  was  accounted  for  by  the  eight  factors, 

A close  examination  of  the  factor  loading  matrix  reveals  that  these 
factors  repreaent  eight  distinct  pattens,  o dimenbions,  of  conflict  behavior. 
That  is,  the  variables  loading  highest  on  each  factor  come  from  a pa  llculor 
a-ea  in  tlio  original  list  of  variables.  The  fl  nl  factor  la  thus  chatactei- 
ired  by  a combination  of  arts  which  fall  in  tl>e  primary  category  "negative 
communications."  The  second  factor  highlights  tliooe  acts  wlilch  are  class- 
ified as  "official  military  violence."  The  next  strongest  CncLot,  In  terms 
of  the  amount  of  va -lance  explained,  is  the  fourtli  factor  which  lu  cha  n- 
cterized  by  watnlng  and  defensive  acts";  It  Includes  alerts,  mobilizations, 
and  troop  movements. 

With  the  remaining  five  factors,  we  find  a partitioning  of  the  original 
variable  areas  "negative  sanctions"  and  "unofficial  violence"  Into  several 
more  specific  patterns  of  conflict  beliavic  s.  The  fifth  factor  Is  a pattem 
of  negative  sanctions,  specifically  unclassified  negntvlvc  behnvloi  acta. 

The  sixth  factor  is  chavret  rized  by  a combination  of  boycotts  and  emhn  goes, 
and  aid  to  rebellious  gti  pu  and  to  the  obiecl’s  violent  enemy.  Diplomatic 
conflict  Is  Idenriflcd  with  the  seventh  factor.  In  pa'-tlculnv , this  pattern 
of  conflict  exclianges  includes  sevc  ences  or  suapenelons  of  diplomatic  relations, 
and  expulsions  or  recalls  of  diplomatic  personnel.  What  Is  impo' Cunt  to 


14 

keep  In  mind  about  thia  factor  is  that  Lt  In  a bipolar  factor,  l.e.,  one  high 
negative  loading  and  one  high  poaitivc  loading.  As  such,  the  factor  indicates 
that  this  pattern  of  conflict  exchanges  involves  cither  suspencions  or  oever- 
enccs  of  diplomatic  relations,  or  expulsions  or  recalls  of  diplomatic  per- 
sonnel, but  not  both  types  of  behavior.  Thus  the  three  nations  seem  to  choose  | 

one  or  the  other  but  not  both  forma  of  behavior  at  a given  time. 

Tlie  last  two  factors,  factors  three  and  eight,  reflect  the  splitting  j 

of  the  unofficial  planned  violence  behaviors  into  two  specific  patterns.  With 
tic  third  factor,  the  emphasis  is  on  those  acta  of  unofficial  violence 

viilch  were  aimed  at  personnel  and  private  property,  'fho  eighth  factor  Is  j 

characterized  by  the  specific  experience  of  attacks  on  governmental  pro- 
perty, particularly  embasoles.  .1 

This  delineation  of  the  conflict  exchanges  between  the  Soviet  Union, 
the  United  States,  and  China  into  eight  patterns  characterized  by  Che  pre- 
valence of  one  particular  type  of  behavior  closely  approximates  the  find-  j 

Ings  of  other  studies  of  the  conflict  exchanges  between  nations.  Previous 
analyses  (Phillips,  1969-,  Hall  and  Rummcl.  1960;  Oliva  and  Rummcl,  1969;  | 

licClclland  and  Hoggard , 1968)  have  tended  Co  point  out  that  there  are 'four 
or  five  major  patterns  of  conflict  exchanges  which  are  easily  identified 
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fact  that  we  are  dealing  with  a much  amallei:  and  more  narrowly  focused  oeL 
of  conflict  dyads.  As  a result,  we  would  expect  those  patterns  that  were 
combined  in  the  analyues  of  the  conflict  exchanges  between  all  nations  to  be 
separated  out  there  duo  to  the  focusing  In  upon  a specific  sub-system. 

The  findings  seem  to  indicate  the  use  of  more  complex  systems  of  con- 
flict management  by  the  members  of  this  triad.  Tlic  availability  of  a num- 
ber of  alternative  signals  (corresponding  to  the  various  patterns  of  con- 
flict behavior)  and  the  greater  specificity  of  those  signals  would  seem 
to  suggest  a system  of  conflict  manageraent  designed  to  deal  with  a wide 
range  of  possible  conflict  situations.  This  complexitj  in  the  iiandling  of 
the  conflict  with  each  other  seems  natural  given  two  important  considerations. 

First,  these  throe  nations  have  oxperlonai  high  amounts  of  conflict  between 
them  for  a long  period  of  time.  With  each  conflict,  the  nation's  system 
for  dealing  with  conflict  situations  is  mo.lille'1  so  as  to  be  able  to  cope 
with  a similar  situation  in  the  future.  Secondly,  each  nation  has  developed 
a specialized  set  of  experts  in  dealing  with  one  or  both  opponents.  This 
group  of  experts  is  lilcely  to  have  a capacity  for  sorting  out  and  discri- 
minating between  several  different  signals  o'  behaviors  which  for  the 
average  dyadic  exchange  would  he  sii.rply  in<ll»Llngulsliable . 

■ This  brings  us  to  the  examination  of  the  pn.ticulnr  linkages  bciwecn 
the  Soviet  Union,  the  United  States,  and  China.  Earll''r  it  was  suggeslcd 
that  the  relations  between  any  two  nations  wo 'e  a function  of  two  forces, 
inertia  and  reclprociry.  In  portlculai , ll  was  proposed  that  a nation's 
foreign  policy  ouLputs  to  a specific  opponent  \#ere  a product  of  the  actor 
nation's  prior  behavior  to  the  opponent  nation  and  the  direct  effects  of  the 

? 

? 
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opponent's  behavioi:  to  the  actor  nation  on  each  foreign  policy  pattern.  To- 
gether, these  two  forces  establish  the  direct  linkages  between  the  nations 
in  this  triangle,  as  formalized  in  equation  (3.1). 

In  order  to  investigate  the  relative  impact  of  inertia  and  reciprocity 
on  the  relations  between  these  three  nations,  it  was  first  necessary  to 
organize  the  factor  scores  in  the  preceding  analysis  into  two  Matrices  f*"'^ 
each  relationship.  The  first  martlx  represents  the  amount 

of  conflict  behavior  sent  from  an  actor  nation  (R)  to  an  object  nation  (P), 
where  the  rows  are  considered  as  recording  the  amount  of  behavior  on  each 
of  the  eight  factors  in  each  of  71  montlis.  The  second  matrix  was  oiganlzed 
such  that  it  Included  the  behavior  sent  In  the  same  time  period  from  P to  T, 
and  the  behavior  sent  from  R to  P In  the  time  period  t-1.  In  the  case  of 
the  Unites  States'  behavior  to  China,  for  example,  the  data  in  the  second 
matrix  thus  Includes  China's  behavior  to  the  United  States  for  the  time 
period  July  1962  to  May  1960  and  the  Ui.Ued  States'  behavior  to  China  for 
the  time  period  June  1962  to  April  196G,  a one  month  time  lag. 

Since  both  matrices  contain  multiple  variables  (eight  in  the  first,  and 
sixteen  in  the  second),  canonical  regression  was  employed  in  this  analysis. 
Consider  the  following:  we  have  two  matrices,  M for  tha  amounu  of  behavior 
sent,  as  a response,  from  the  actor  nation  to  the  object  nation,  and  N for 
the  combination  of  the  amount  of  conflict  behavior  the  object  sends  to 
the  actor  nation  and  the  amount  of  conflict  bcliavlor  sent  from  the  actor 


^As  indicated  earlier.  Inertia  refers  to  the  impact  of  the  level  of  an 
actor's  output  toward  an  object  one  duration  earlier.  To  examine  the 
effects  of  inertia,  it  was  nacessory  to  treat  the  second  month  in  the 
data  set  (July  1962)  as  the  beginning  point  in  the  analysis  of  each 
actor  nation's  behavior.  The  first  month  in  the  data  set  (June  1962) 
was  then  treated  as  the  actor  nation's  behavior  to  an  object  nation 
at  t-1.  Thus,  71  rather  than  72  time  points  were  examined. 
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nation  In  the  p*revlou8  month.  A llneair  tranoformatlon  o£  M can  be  pei-formed 
which  will  yiel'l  oithogonal  (inJependeni;)  dtraenslona  oC  U.  By  employing 
canonical  analyola  to  solve  for  the  leact  squares  fit  between  li  and  N,  these 
dimensions  of  will  be  ordered  so  that  the  fi  -st  will  have  the  maxluiu..i 
correlation  with  ll,  the  second  will  have  the  maximum  residual  correlation 
with  N,  and  so  on.  Let  T be  the  appropriate  transformation  for  and  P 
the  (necessary  resulting)  transformation  of  N.  Then, 

MT  “ NP  + C,  and 
Y - V + C 


where  .IT  ■ Y,  NP  ■ V,  and  C la  the  least-squares  error.  The  restrictions 
on  Y and  V are: 

Y.  V “ Ki  „ (canonical  coi.i:elatlon) , 

kg  Kg  ' 

I 

Yjc  " 0. 

\ \ ■ 

\ \ 

Thus,  the  research  question  becones;  can  the  two  matrices  be  dlmen- 
sionalired  so  chat  they  share  a good  deal  of  the  variance?  Put  another 
way,  can  we  find  patterns  In  both  matrices  which  arc  highly  correlated? 
The  canonical  model  is  the  best  representation  of  this  research  question. 


^ While  it  \x5uld  have  been  possible  lO  use  regression  analysis  and 
regress  behavior  sent  for  each  of  the  eight  behavioral  variables  inde- 
pendently upon  Che  sixteen  variables  Identified  in  the  N i.iatrlx,  we 
do  not  .feel  that  this  would  have  been  appropriate.  Wo  contend  that 
nations  do  not  send  .lust  a single  one  of  the  eight  types  of  behavior 
identified  here.  In  essence,  there  are  Interactive  effects  wtiich  atfecC 
behavior  sent  as  \iell  as  behavior  received.  These  effects  are  Important, 
and  they  must  not  be  considered,  a priori,  to  be  nonaxlstent.  .le- 
greoilon  models  both  consider  interactive  effects  .o  be  nonexistent  and 
are  tffectcd  by  them  in  unlnterpretablc  ways  when  those  effects  are 
present.  The  canonical  model  is  not  affected  by  these  Interactive 
effects.  For  further  development  of  this  point,  aee  Phillips  (1972). 
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Employed  with  the  above  two  matrices,  the  canonical  method  delineates 
linear  combinations  of  variables  fiom  both  matrices  such  that  the  combinations 
(or  patterns)  are  maximally  intercorrelatod.  At  the  same  time,  each  pair 
of  linear  combinations  (reimed  variates)  will  be  independent  of  the  other 
variates  delineated  in  cither  matrix.^ 

Six  canonical  regressions  were  then  performed,  one  for  each  of  the  six 
dyads  in  the  sub-system  under  investigation.  The  canonical  results  are  pre- 
sented in  Tables  3 through  0.  An  examination  of  the  trace  correlations  (r) 
for  each  dyad  reveals  that  there  is  considerable  overlap  between  the  two 
matrices:  the  trace  correlations  range  f om  approximately  .^'►9  to  .69.  In 
other  words,  twenty-five  to  forty-six  percen*.  of  the  variance  in  che  conflict 
behaviors  of  each  nation  toward  an  obfert  nation  in  this  sub-system  can  be 
accounted  for  by  the  forces  of  inertia  and  recipi'oeity . 

The  nature  of  the  direct  linkages  between  China,  the  Soviet  Union,  and 
the  United  States  can  thus  be  visualized,  as  in  Figure  4 where  the  trace 
correlations  represent  the  strengths  of  Lheoe  linkages.^  As  noted  earlier, 
we  can  identify  the  type  of  coupling,  or  re latlonship , between  two  nations 
from  the  amount  of  differences  in  the  pe-centoge  of  variance  explained  from 
nation  R to  P ac  opposed  to  from  P to  ".  Where  there  is  .i  differential  in 
the  percentage  of  variance  explained,  the  strongei:  relationship  is  said  to  be 
dominant.  Conversely,  where  the  percentage  of  variance  is  equal,  the  relation- 
ship is  said  to  be  co-do  to rmlned . Examining  Figure  4 closely,  we  find  the 

^or  a further  devolopmont  of  canonical  analysis,  uco  ‘lorrlnon  (1967) 
or  Phillips  (1972). 

^e  trace  correlation  delineates  the  general  overlap  botwoen  the  two 
matrices  of  foreign  policy  inputs  and  foreign  policy  outputs.  It  represents 
the  average  expected  relationship  between  the  tvx>  pairs  of  variates  from 
the  spaces  represented  by  the  two  matrlcos,  M and  N. 
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relatlonships  in  this  triangular  auh-system  to  be  co-determlnef’ ; the  differ- 
ences in  the  pcL-centage  of  variance  explained  a.e  quite  small  on  each  aide  of 
the  triangle.  Thus  li.  would  appear  that  the  actions  of  the  natlono  in  each 
dyad  have  a similar  (o.  equal)  effect  on  its  partner  in  the  dyad.  The  differ 
ences  in  behavior  explained  ranges  from  four  to  sev®  percent  and  is  not 
substantial  enough  to  warrant  assumptions  of  aoymmetrlc  linkages.  The  arrows 
indicate  the  direction  of  behavior  which  is  being  predicted. 


Figure  4.  Strength  of  Llnkagco  in  the  Triangular  Sub-System 
Let  us  now  concldcv  the  findlngo  foi  specific  behavioral  stvateglos 
within  each  dyad.  The  first  canonical  analysis  was  for  the  behavior  of 
China  to  the  Soviet  Union.  In  this  case,  we  find  two  specific  velatlon- 
ahlps  which  merit  close  attention  as  they  epresent  correlations  beu«en 
patterna  of  .99  and  .96  --  the  flroi.  and  second  variate  pairs  respectively. 

With  the  first  variate  pair  there  is  a strong  relationship  between  the  amount 
of  official  military  violei.ee  China  s«»d/  to  the  Soviet  tmlon  and  the  amount 
of  military  violence  it  eceivoa  from  the  Soviet  Unloo.  At  the  saito  tlmo,  there 
seems  to  be  little  or  no  re latlonslilp  between  China's  past  and  present 
military  violence  behavior  to  the  Soviet  Union.  Thus,  it  appears  that  when 

^The  numbero  encl.-msU  in  parentheses  represent  the  percentage  of 
variance  in  common  between  the  two  matrices  it  and  N.  It  therefore 
delineates  the  percentage  of  vaiiince  in  behavior  which  is  explained  by 
reciprocity  and  inertia. 
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iu  is  confi-onta-l  by  official  miliLary  violence-  f om  the  Soviet;  Union,  China 
is  Likely  CO  eecipcoenre  in  kind,  but  not  likely  to  continue  such  behavior 
over  time.  The  second  relationship  indicates  the  use  of  a slightly  mote 
complex  behavioral  strategy  by  the  Chinese.  Specifically,  this  second  variate 
pair  suggests  that  when  confronted  by  strong  threat  fro-n  the  Soviet  Union  and 
by  the  absence  of  Soviet  activity  on  the  two  conflict  dlmonslons,  unclassified 
rtogatlve  acts  and  boycorts  or  aid  to  other  nations,®  the  Chinese  tend  not  only 
to  respond  with  strong  threats  but  also  to  signal  their  hostility  hy  demon- 
strating popular  resentment  toward  the  Soviet  Union.  Together,  .hese  two 
variate  pairs  account  for  thirty-seven  percent  oi  the  variance  in  China's 
behavior  to  the  Soviet  Union. ^ They  point  to  China’s  behavior  to  the  Soviet 
union  as  being  largely  a funceien  of  the  conflict  behavior  rec*tv*d  frm  tho 
Soviet  Union  (reciprocity)  rather  than  as  a product  of  some  set  of  strate- 
gies based  upon  p'-'lc;'  Chinese  actions  (Ineitia). 

In  the  analysis  of  the  revenue  dyad  ( the  Soviet  Union's  behavior  to- 
ward China),  reciprocity  again  is  found  to  have  a major  role  in  accounting 
for  the  conflicc  behavior  sent  by  the  actor  nation  in  the  dyad.  TliiQ  is 
clearly  evidenced  with  the  first  variate  pair  which  reveals  a strong  re- 
lationship between  the  military  conflicr  behavlo-  the  Soviets  direct  at  China 
and  the  military  conflict  behavior  they  receive  from  China.  In  particular, 
it  appears  that  when  confronted  by  official  military  violence  from  the  Chinese. 


V other  object  nations,  we  refer  to  those  nations  which  arc  hostile  to 
the  oblLrUatlon  in  the  c...  of  Chine,  thU  .eCers  to  « nation  such  a.  Imlia. 

9we  have  presented  two  different  percentage  figures  in  this  respect. 

The  first  sot  deferred  to  the  percent  overlap  in  the  two  matrices  under  con- 
sideration and  was  calculated  by  squaring  tho  trace  correlation.  The  percent 
referred  to  in  the  current  discussion  refers  to  the  specific  pe.centago 
variation  In  one  nation's  behavior  which  is  accounted  for  by  inertia  an 

reciprocity. 
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the  Soviet  Union  will  more  than  likely  reciprocote  by  directing  official 
military  violence  toward  China.  As  in  the  analysis  above,  there  oeems  to  be 
little  or  no  relationship  between  past  and  present  Soviet  behavior  to  China 
on  this  conflict  dimension.  With  the  second  variate  pair,  however,  prior 
Soviet  behavior  (inertia),  does  appear  to  play  an  Important  part  in  explaining 
Soviet  actions  to  China.  Specifically,  this  refers  to  those  cases  where  (1).  the 
Soviets  engaged  in  boycotts  of  the  Chinese  and  aid  to  other  nations  who  are 
hostile  to  China  in  the  previous  time  period,  (2)  the  Soviet  Union  is  now  con- 
fronted by  the  same  type  of  conflict  behavior  from  China,  and  (3)  theie  is 
and  absence  of  a strong  threat  from  the  Chinese.  This  secOOd  relationship 
suggests  that  in  aucli  cases  the  Soviet  Union  will  tend  to  escalate  the  conflict 
behavior  it  sends  to  Chino  in  the  currenu  period  with  the  nddli 'on  of  unclassified 
negative  sets.  The  Importance  of  prior  Soviet  behavior  in  its  relatione  with 
China  is  even  more  clearly  portrayed  in  the  third  variate  pair.  Hero  there  is 
a strong  relatlonslilp  between  the  unclassified  negative  acts  the  Soviets  direct 
at  China  with  prior  Soviet  unclassified  negative  acts  and;  warning  and  defen- 
sive acts.  It  would  thus  appear  that  the  Soviets  tend  to  show  strength  (warn- 
ing and  defensive  acts)  and  then  off  in  the  next  period  by  re 

duclng  their  behavior  to  negative  acts,  awaiting  China's  response. 

Turning  to  the  relations  between  China  and  the  United  States,  the  third 
analysis  focuses  upon  China's  behavior  to  tlie  United  States.  Three  specific 
relationships  deserve  close  attention.  In  the  first  cose,  warning  and  de- 
•fenslve  acts  sent  in  the  previous  period  affect  the  combination  of  thieota 
and  diplomatic  conflict  that  the  Chinese  send  in  the  present  period.  More 
precisely,  this  first  relationship  suggests  that  when  faced  with  the  lack  of 


i 
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a Jtscernablo  paitc  n o£  toerlcnn  responea  Co  wocnlng  and  Jofonslvc  acCs  by 
be  Chinese  in  Che  p.evioue  peclod , China  is  llhely  to  lencw  l^s  hoo  1 y 
he  united  States  by  ditectlns  negative  cc».onleatlons  and  dtploa,.i.lc  sanetlono 
at  the  united  States  as  oel'  as  contlneing  Its  p revlooa  actions.  A slmllat 
atte»pt  to  seise  the  Inlciatl.e  in  the  conElie,  exchanges  be.ween  :hese  tco 
nations  ia  fooni  in  the  aecond  telationship.  In  this  case,  Chinese  olilci.l 
„ilit.cy  violence  touatd  the  United  States  iees  noc  appeat  to  be  -elated  to 
either  p.  io,  Chinese  sctlons  to  the  IJnlte.l  States  o.'  to  the  actions  China 
ccelvcs  from  tho  tlnlted  States  Tl.e  . o lal  ionshlp  dellnes.ed  In  . ha  thl.'d 
vatlste  pair  seegesta  a otreat  by  -he  Chines, ■ in  their  bo.,.lllty  to  the  United 
States  tthen  [seed  with  intense  conflle'  f.  »i  the  United  States.  Uavln,..  en- 
gaged in  diplomatic  conEllcc  aimed  a.  the  II.S.  in  the  p.:evlouo  period  and 
home  cavently  Isce.i  with  mllltai-y  violence  I o,.,  the  U.S.,  the  Chlneoe  can  be 
expected  to  "bach  down."  This  conce-n  fo  avoiding  any  ditecr  mllitsy 
con£ron.;atlon  with  tho  United  St.tca  has  been  observed  prcvloosly;  "...the 
Chinese  seem  to  have  attached  the  hlgbes  priority  to  the  tash  of  avol.Ung 
a direct  milUary  clash  with  the  United  States  that  could  lead  to  a nuclear 

war."  ('lalperln,  1963,  P.  13). 

examining  the  orho,  side  of  the  coin  - the  Unl.ed  States'  behavior  to 
China  --  throe  patterns  of  relationship  seem  to  emerge.  In  the  firs,,  case, 

.;he  united  State,  appears  to  shift  It.  hostility  toward  China,  ove;  time, 

£r»,  the  area  of  diplomatic  a.nctlon.  to  that  of  unofficial  violence  when 
there  is  an  absence  of  any  distinguishable  pattern  of  Chlnene  hostility 
being  sent  to  the  U.il  le.l  .States . Put  onolhet  way,  when  there  la  a lull  in 
the  hoatlUty  .ecelved  from  the  Chinese,  the  United  States  tends  to  take 
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this  opportunity  to  de-cccalate  Itc  hootllli-y  toward  China.  V/lth  the  oecond 
and  Ihi.-d  variate  pal.c,  we  find  that  the  actions  the  United  Ststee  send  to 
the  Chinese  are  '11  ectly  related  to  the  pattern  of  conflict  behavloro  received 
from  China.  Specifically,  the  second  relationship  poalta  that  vhen  It  Is 
confronted  by  stron"  throat,  the  United  States  will  respond  with  stong  threat 
toward  the  Chinese,  A similar  "tit-for-tat"  relationship  Is  exp’-essed  in  the 
third  variate  pal  when  It  receives  official  military  violence  from  China, 
the  United  States  can  be  expected  to  reciprocate  in  kind.  This  strategy  Is 
the  direct  opposite  of  that  adopted  by  Che  Chinese  as  noted  above. 

This  brings  us  to  the  final  set  of  dyadg  analyzed  --  the  relations 
between  the  United  States  and  the  Soviet  Union.  Considering  the  Soviet 
Union's  behavior  to  the  United  States,  the  patterns  of  relationships  delineated 
for  this  dyad  suggest  a tendency  on  the  part  of  the  Soviet  Union  to  eacalaCo 
Che  conflicts  beCv^een  Che  two  nations.  That  is,  it  appears  Chat  the  specific 


behavioral  strageglea  employed  by  the  Soviet  Uvaon  involve  not  only  a ruoponse 


to  the  particular  type  of  conflict  behavior  it  receives,  but  also  punitive 
measures.  We  see  with  the  first  variate  pair  that  when  It  la  confronted 


by  strong  threat  from  the  United  States  --  and  when  it  did  not  direct  acts  of 


official  military  violence  at  the  U.S.  in  the  preceding  period  --  the  Soviet 
Union  can  be  expected  to  reclpiocate  with  strong  tlireat  combined  with  expul- 
sions and  recalls  of  diplomatic  personnel.  The  Soviet  Union  thus  seems  to  be 
saying  to  the  United  States:  If  you  send  this  particular  type  of  conflict 
behavior,  I will  not  only  respond  in  kind,  hut  I will  punish  you  for  that 
action  with  this  action. 

Soviet  escalation  of  the  hostilities  it  dl'ccts  at  the  United  Steteo 
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1.  even  <lra««lc.Uy  portt.y.d  In  Phn  ..cond  v.rl.t.  p.m.  Hnrn  « 

find  th.t  h.vlns  nn.u-lcted  the  nxpre..lon  of  public  cn.untnenc  Cunofflcl.l 
violence)  tou.cd  the  UnUed  SC.te.  In  chc  pcevlou.  period,  the  Sovl.c  Union 
tend,  to  direct  .ct.  of  official  ellltocy  violence  et  the  U.S.  uhen  the 
hoatlllty  It  receive.  tro»  the  United  State.  1.  dl.tlngul.hed  by  verbal 
conflict  alone.  In  contraot.  *en  the  hoatlllty  received  from  the  U.S.  U 
dl.tlngul.hed  not  only  by  verbal  conflict  but  al.o  by  an  ab.ence  of  official 
military  violence,  the  Soviet,  d^  reaort  to  official  military  violence, 
uather.  the  Soviet  Union  can  be  expected  In  the..  In.tance.  to  reciprocate 
in  tlnd.  Whet  thl.  .earn,  to  augge.t  1.  th.t  the  r.li«.c.  on  official  military 
violence  in  the  Soviet  re.pon.e  to  U.S.  hoatlllty  reflect,  a atta  egy 
••hitting"  unexpectedly  to  aecure  aome  la»edlat.  edvant.ge  vl.-.-vl.  the 
.inlted  State.,  to  .eUe  the  Initiative  In  the  Soviets' confllctu.l  relation. 

with  the  United  Statoe. 

The  final  rel.tlon.hlp  In  thl.  ayatem  of  Soviet  atrategle.  further 
point,  to  the  apparent  tendency  of  the  Soviet  Union  to  e.cal.t.  the  conflict, 
botueen  It  and  the  United  State..  In  the  ab.ence  of  any  dl.tlngul.h.ble 
reapona.  by  the  United  State,  to  prior  negative  communication,  from  the  Soviet 
union,  the  Soviet,  are  likely  to  e.c.l.te  their  hoatlllty  toward  the  United 
State,  by  expelling  American  diplomatic  peraonnel  and  r.eallll*  it.  ovx< 
diplomatic  peraonnel. 

Hherea.  Soviet  behavior  to  the  United  State.  ..am.  to  entail  the  ..ca- 
ution of  hoatllltlea.  the  United  State.'  behavior  to  the  Soviet  Union  appear, 
to  be  ch.r.cterlted  by  the  attempt  to  de-..c.l.«  the.,  ho.tllltl...  Uor. 
preclaely.  It  appe.r.  that  the  United  State,  can  be  expected  to  confine  It.elf 
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to  a set  of  behavioral  strategies  dcsign-d  to,  at  most,  reciprocate  the  type 
of  conflict  behavior  it  receives.  With  the  first  variate  pair  we  find  that 
when  it  receives  both  strong  threat  and  diplomatic  conflict  (expulsions  and 
recalls  of  diplomatic  personnel)  from  the  Soviet  Union,  the  United  States  la 
likely  to  direct  only  strong  threat  towards  the  Soviets.  The  apparent  attempt 
to  de-eacalate  the  conflicts  between  these  two  nations  la  more  clearly  seen 
in  the  oGcond  and  fourth  variate  pairs.  In  -.he  former  ca.se,  the  United  States' 
behavior  to  the  Soviet  Union  incorporates  not  only  a reciprocal  renponse  to 
the  amount  of  negatlnve  communications  received  i)ut  also  an  abaence  of  military 
violence  directed  at  the  Soviets.  The  latter  case  suggests  that  if  faced  with 
Soviet-instigated  reductions  in  relations  between  these  two  notions,  the  United 
States  will  tend  to  avoid  any  display  of  public  resentment  toward  the  Soviet 
Union.  Taken  together,  the  relationahlpo  revealod  in  those  variate  palro 
point  to  a set  of  strategies  which  attempt  to  keep  open  the  door  to  a 
possible  rapprochemoiU  while  seeking  to  effectively  deal  with  who  specific 
conflict  situation  encountered. 

On  the  whole,  the  nations  in  this  triangle  appear  to  be  closely 

linked  by  the  forces  of  inertia  and  reciprocity.  A good  deal  of  Ihe  conflict 
behaviors  between  at y two  of  these  notions  was  accounted  for  by  one  or  both 
of  these  forces.  As  to  the  specific  behavioral  strategies  employed  by  each 
nation,  it  seems  that  these  are  largely  determined  by  the  nature  of  the 
situation  fared.  Where  the  situation  encounwered  Involves  high  threat  to  the 
aitor  natlon(l ,e . , where  it  receives  warning  and  defensive  acts  and/or  official 
military  vlolenre),  the  tendency  appeorn  to  be  that  the  actor  nation  will 
reciprocate  in  kind.  Thtu,  the  actor  nation  is  likely  to  dlsvogard  existing 
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jtratfgiea  based  on  prior  experiences;  che  three  nations  appear  to  be  unable 


to  cope  with  these  high  threat  situations  with  their  existing  behavior  (inertia). 


The  exception  to  this  appears  with  China's  behavior  to  the  United  States  in  which 
high  levels  of  threat  received  from  the  United  States  seem  to  result  in  the 


Chinese  backing  down.  In  contrast,  in  low  threat  situations  inertia  becomes 


the  governing  force.  such  instances,  both  the  Soviets  and  the  Chinese  appear 


to  take  advantage  of  the  situation  to  escalate  their  hostilities  toward  their 


respective  opponents.  Only  with  the  United  States*  actions  do  we  find  an  in- 


dication of  an  attempt  to  de-escalate  the  hostilities  in  the  triangle. 


The  Effects  of  Third  Parties  and  the  Relatione  Between  Dyads 


Returning  to  the  introduction,  the  possibility  that  each  of  the  three 


nations  in  our  analysis  takes  into  consideration  the  actions  of  both  of 


Che  other  parties  and  that  it  might  also  coordinate  its  actions  toward  both 


was  developed.  To  this  point  analysis  has  token  the  perspective  that  the 


exchanges  between  two  nations  were  a function  of  policy  Inertia  and  reciprocity 


to  the  actions  of  the  object  nation.  This  section  attempts  to  explain  the 


over-  or  under-responses  to  inertia  and  reciprocity  by  resorting  to  the  other 


actions  taking  place  in  the  triangle  at  that  point  in  time. 


Equations  (4)  formalized  the  impact  of  the  indirect  effects.  Operationally, 


the  residuals  in  the  canonicals  reported  in  the  analysis  immedistely  prece- 


ding this  were  regressed  upon  the  total  amount  of  conflict  sent  in  a given  month 


between  the  tour  indirect  relationships.  Thus,  in  the  case  where  the  United 


States'  behavior  to  the  Soviet  Union  was  analyzed,  for  example,  its  behavioral 


residuals  from  the  above  section  were  regressed  upon  the  total  conflict  behavior 


from  the  Soviet  Union  to  China,  China  to  the  Soviet  Union,  China  to  the  United 


in- 


states to  China.  Canonical  analysis  was  aPsin  employed  in  this  analysi-s.  The 
choice  of  canonical  analysis  is  governed  again  by  our  expectationo  uhnl.  combina- 
tions of  actions  sent  in  the  direct  relationships  are  inftrrelated  with  combin- 
ations of  dyads ' a'-tions  in  >he  indirect  Set  of  velation!?. 

The  canonical  reclts  are  presented  in  Tables  9 through  14.  In  each  case 

he  overlaps  between  the  over -and -under  action  of  an  actor  .o  an  objec.  and 
the  conflict  behavior  among  indirect  links  of  the  triangle  is  no.  extremely 
large.  On  the  other  hand,  specific  strategies  within  rach  of  .heac  relations 
do  point  to  strong  relationships.  Tt  is  .he  fi.'st  and  second  canonical 
variate  pairs  which  demonstrate  these  marked  findings. 

The  first  analysis  was  for  Sovie.  over-nnd-under  response  to  the  U.tiled 
States.  Here,  1..  is  American  hostility  toward  China  aid  Chinese  hostility 
toward  the  United  States  which  affected  Soviet  over-and-under  response  to  the 
United  States.  The  relationships  between  the  Chinese  and  the  Soviets  do  not 
seem  important  in  explaining  Soviet  behavior  to  the  United  States.  With  the 
first  variate  pair,  tt  appears  that  when  the  Chinseae  are  sending  ho.ntile  words 
and  deeds  to  the  United  States  .and  the  United  States  is  relatively  silent,  the 
Soviets  tend  to  overact  in  negative  communications,  diplomatic  conflict,  and 
violence  aimed  at  governmental  property,  but  to  under-act  in  violence  aaaocin 
ted  with  U.S.  poreonnol.  This  pattern  of  Soviet  over-and-under  response 
suggests  that  when  the  Chinese  are  engaged  in  hostilities  aimed  at  the  United 
States,  the  Soviets  join  in  this  activity,  protesting  loudly  but  not  attempting 
to  physically  hurt  the  United  States  or  its  personnel.  Put  another  way,  the 
Soviet  Union  appears  to  provide  only  token  support  for  Chinese  nc Lions  toward 
the  United  State.  The  second  variate  pair  indicates  that  when  the  U.  S.  in 
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InvolvBd  In  dlrectlnc  conflict  at  the  Chinese,  the  Soviets  arc  likely  co  over- 
respond In  negative  communications,  official  military  vlolencg,  and  nejS.a,tl;V£ 
acts  (unclassified).  At  the  same  tl»e  , the  hoviets  tend  to  unQ?r -respond  with 
unofficial  violence  aimed  at  American  government  property.  Thus  the  Soviet 
Union  appears  to  be  more  vehement  In  Its  actions  toward  the  United  States  than 
might  normally  be  expected  when  the  U.S.  Is  engaged  In  hostilities  aimed  at 
the  Chinese.  Considering  the  relationships  expressed  In  these  two  variate 
pairs  jointly,  there  seems  to  have  been  a protective  mechanism  at  work  during 
the  period  analyzed,  with  the  Sovl.'t  Union  playing  the  role  of  protector  In 
Chinese  conflict  with  the  U.S. 

Soviet  actions  to  China  not  accounted  for  by  inertia  and  reciprocity 
present  a somewhat  more  complex  picture  (see  Table  10).  In  the  preceding  case, 
it  was  noted  that  when  the  Chinese  are  a--tlvely  hostile  to  the  U.S.,  the 
Soviet  Union  provides  at  least  token  suppert  for  Chinese  actions  by  acting 
j against  the  United  States.  In  the  present  case,  It  appears  that  ouch  a 

i situation  In  turn,  has  an  Important  Impact  on  the  Soviet's  behavior  to  China. 

t 

When  the  Chinese  are  engaged  In  hostilities  with  the  United  States,  the  Soviets 
are  also  emitting  hostile  acts  to  the  U.S..  Hissing  from  that  analysis, 
however,  Is  the  fact  that  the  Sr -/lets  tend  to  over-act  toward  the  ChineJC 
v?lth  regard  to  official  military  violence  and  to  under-act  with  regard  to 
unofficial  violence  against  Chinese  government  property.  Thus  It  appears  that 
In  periods  of  Slno-Amer lean  difficulties,  the  Soviet  Union  attempts  to  takes 
advantage  of  China's  Involvement  with  the  United  States.  It  may  be  the 
; case  that  the  Soviets  are  trying  to  gain  some  territorial  concessions  or  to 

solidify  their  positions  with  regard  to  border  disputes  with  the  Chinese. 
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Jolnlng  those  two  Soviet  behnviorG,  it  would  appear  that  in  periods  of 
Sino-American  difficulties  the  Soviets  adopt  a two-pronged  policy.  With  this 
policy,  the  Soviets  attempt  to  take  advantage  of  Chinese  involvement  with  the 
United  States  to  protect  or  to  better  their  position  vis-ar  vis  the  Chinese. 

In  such  instances,  the  Soviets  apparently  seek  to  preserve,  at  least  super- 
ficially, some  semblance  of  a united  front  against  the  United  States  by 
expressing  hostility  towards  the  U.S.  This  hostility  towards  the  United 
States  seems  to  be  more  marked  when  the  American  engage  in  sending  hostile 
acts  to  China.  At  the  same  time,  however,  the  Soviets  tend  to  take  advantage 
of  these  difficulties  by  acting  against  the  Chinese,  In  a sense,  the  Soviet 
startegy  resembles  an  end-around  play  in  football  where  the  play  involves  a 
ielnt  in  one  direction  ((Soviet  hostility  to  the  U.S.)  and  then  a sweep 
around  the  opposite  end  (Soviet  military  actions  against  the  Chinese). 

Turning  to  the  Chinese  activities,  the  first  analysis  is  of  China's 
direct  relations  with  the  United  States.  In  this  case,  the  direct  relationships 
are  affected  by  Chinese  actions  to  the  Soviet  Union  and  by  the  actions  of 
the  United  States  to  the  Soviet  Union.  Thus,  when  both  the  Chinese  and  the 
United  States  arc  sending  hostile  messages  or  deeds  to  the  Soviet  Union,  the 
Chinese  are  exhibiting  more  than  normal  amounts  of  boycotts  and  embargons , 
and  diplomatic  conflict  activities  targeted  to  the  United  States,  and  are  under- 
acting  in  terms  of  unofficial  violence  aimed  at  government  property  of  tjhe 
United  States.  On  the  other  hand,  when  the  Chinese  are  having  difficulties 
with  the  Soviet  Union,  (l.e.,  when  the  Chinese  are  both  sending  and  receiving 
hostile  acta  rrom  the  Soviet  Union),  they  are  definitely  under- acting  toward 
the  united  States  with  regard  to  both  unofficial  violence  and  negative  «ncra#no 
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surroundlng  the  suspension  and  reduction  of  diplomatic  relationships.  The 
Chinese  appear  to  have  little  time  for  interactions  with  the  United  States  when 
they  are  undergoing  real  difficulties  with  the  Soviet  Unlor.  It  should  be 
remembered  that  the  Cnlnese  have  Increasingly  come  to  see  their  Iritcractloas  with 
the-  Soviet  union  as  being  potentially  more  dangerous  and  thus  more  salient  to  them 

than  their  interactions  with  (he  United  States. 

With  regard  to  Chinese  direct  relations  with  the  Soviet  Union,  the  same 

basic  pattern  of  relationships  seem*  to  hold.  (Table  12).  When  the  Chinese 
are  actively  Involved  wlr.{>  the  United  States  in  hostilities,  two  patterns  of 
relationship  emerge.  In  the  one  case,  the  Chinese  show  a definite  tendency 
to  under-act  toward  the  Soviets  in  terms  of  unofficial  violence  and  warning  and 
defensive  acts  when  there  la  trouble  wldi  the  United  States.  In  the  second 
case,  we  again  find  that  in  the  face  of  difficulties  with  the  United  States, 

Che  Chinese  also  appear  tc  over-act  with  regard  to  unclassified  negative  acta. 
This  apparent  break  in  Che  suggested  pattern  of  Chinese  disengagement  with 
one  nation  while  engaged  wlt».  the  othe.  may  be  explained,  in  port,  by  Che  fact 
that  Che  Soviets  are  directing  acts  of  official  mlllCavy  vlobnco  at  the  Chinese 
in  similar  situations  (l.e.,  when  the  Chinese  are  actively  Involved  with  the 
U.S.).  On  the  whole,  however,  the  Chinese  still  seem  to  prefer  not  to  engage 
both  the  Soviet  Union  and  the  United  States  at  the  same  time  when  they  are 
engaged  with  both  opponents,  the  Chinese  rend  to  limit  their  involvement  with 
one  of  them  to  "low  threat"  actions. 

The  final  set  of  relationships  denis  with  the  United  States  direct  rela- 
tions with  the  Soviet  Union  and  the  Chinese  Peoples'  Reniibllc  respectively. 
Turning  fire, t to  the  U-S.  dlrcc*  relations  v^lth  the  Soviet  Union  (Table  13), 
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it  appears  that  when  the  Chinese  are  hostile  to>»a».'d8  both  the  United  States 
and  the  Soviet  Union,  the  United  States  follows  a policy  designed  to  ease  the 
tensions  in  the  triangle.  If  the  Chinese  send  hostile  actions  to  the  United 
States,  the  U.S.  over-acts  with  regard  to  the  negative  tneasageo  It  directs  at 
the  Soviet  Union.  In  connection  with  Chinese  hostilities  toward  tlie  Soviet 
Union,  the  United  States  under-acts  toward  the  Soviet  Union  with  regard  to 
expulsions  and  recalls  of  diplomatic  personnel,  and  with  regard  to  unofficial 
violence  against  Soviet  government  property.  Thus  It  would  appear  that  .n 
periods  of  Slno-Sovlet  difficulties,  the  United  States  refrains  from  adding 
to  the  Soviets'  difficulties,  and  seeks  to  take  advantage  of  this  situation 
to  "educe  the  hostilities  between  the  Soviet  Unlot  and  the  United  States. 

On  the  other  hand,  the  U.  S,  Is  likely  to  "protest"  to  the  Soviet  Union  when 
the  Chinese  are  hostile  towards  the  United  States.  There  la  another  strong 
relationship  between  U.S.  actions  towards  the  Soviet  Union  and  Chinese  hostility 
to  both  aides.  In  tills  case,  the  United  States  allows  a strong  tendency  to  a 
avoid  using  official  military  violence  or  warning  and  defensive  acts  aimed 
at  the  Soviet  Union.  It  thus  appears  that  the  United  States  prefers  prudence 
when  the  relations  In  this  triangle  become  clouded  and  potentially  dangerous. 

Examining  United  States  actions  toward  the  Chinese  Peoples'  Republic, 
there  appears  to  be  luo  patterns  or  strategics  of  action.  In  connection  with 
U.S.  hostilities  aimed  at  the  Soviet  Union,  the  United  States  tends  to  suspend 
or  reduce  relationships  to  the  Chinese  and  to  over-respond  wltli  unofficial 

i 

violence  aimed  at  government  property  of  tlie  Chinese.  Secondly,  the  Indirect 

effects  of  Chinese  lioatlllty  to  the  Soviet  Union  and.  In  turn,  Soviet  liostlllty  | 


to  thr  United  States  seems  to  ba  that  the  United  States  will  under-uct  wltli 
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i-egard  to  both  diplomatic  conflict  and  warning  and  defensive  acts.  At  the 
same  time,  the  U.S.'  is  likely  to  Increase  the  unofficial  violence  it  directs 
at  Chinese  government  property.  The  United  States  thus  appears  to  be  attempt- 
ing to  balance  the  relationships  in  the  triangle.  More  preciocly,  it  appears 
that  the  United  States  is  seeking  to  balance  this  triangle  by  alleviating  the  | 

tension,  or  hostility  in  an  already  dangerous  period  or  by  reducing  its  normal 

I 

levels  of  conflict  behavior.  j 

In  sum,  these  findings  reveal  that  both  the  United  States  and  the 
Soviet  Union  show  at  least  one  pattern  in  their  direct  relationships  to  the 
Chinese  which  is  an  attempt  to  coordlnote  ■ hostilities  to  two  nations  at  one  | 

time.  However,  only  the  United  States  appears  to  attempt  to  balance  the 

with  the  Chinese  being  governed  in  part  by  Soviet  t'iCtion  to 
the  United  States.  On  the  other  hand,  the  Sov'et  Union  demonstrated  the  only 
attempt  at  protection,  or  support  in  these  r .ationships  when  it  over- 
responded to  the  united  States  in  periods  of  U.S.  hostilities  aimed  at  the  j 

Chinese.  As  mentioned  previously,  the  Chinese  showed  a clear  preference  in 
engaging  in  hostilities  with  only  one  of  its  opponents  at  a time,  reducing  its 
relationships  with  the  other  one  (limltedly  at  least)  in  both  cases.  | 

Cone lusions 

The  foreign  policy  exchanges  between  ibe  United  States,  the  Sovie.:  Union,  | 

and  China  are  closely  interlocked.  The  variation  in  i he  conflict  behavior 
between  any  two  of  these  nations  was  assumed  .o  be  largely  accounted  for  by 
the  direct  effects  of  t!ie  object  nation,  As  tlie  findings  in  fact  indicated, 
bo  h bureaucratic  ino  n la  and  eciproctwy  ncroun  fo  ' a conalderrb le  of 

the  variation  in  conflict  behavior.  It  was  also  auggested  that  in  consldorlng  f | 

i 
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he  exchanges  between  ony  i-wo  cl  the  throe  notions,  ve  must  ndrtltfoiuiny 
consider  what  is  happening  in  the  other  parts  of  the  triangular  syatom.  Tlius , 
the  Indi^-eci;  effects  of  the  other  dyads  upon  the  choice  of  an  actor's  behavior 
w'«tv.  examined,  with  the  result  that  these  indirect  effects  were  found  to  add 
considerably  to  our  ability  to  explain  the  specific  strategies  employed  by 
each  actor  nation.  Generally  speaking,  the  combination  of  direct  and  indirect 
effec.s  accounted  for  a sizable  portion  of  the  variation  in  the  behavior 
between  nations  in  each  dyad  In  the  triangle.  As  Table  15  indicates,  approxl 
mately  tlfcy  percent  of  the  variation  in  the  foreign  policy  exchanges  between 
the  three  nations  was  accounted  for  by  this  combination  of  direct  and  In- 
'irect  effects. 

But  what  of  the  fifty  or  so  percent  of  tho  variation  left  unexplained? 
Assuming  that  this  unexplained  variation  is  the  result  of  stochastic  rather 
than  measurement  error,  what  other  factors  must  we  then  consider  In  our 
attempt  to  understand  the  natu.e  of  the  foreign  policy  linkages  between  the 
three  natlona.  One  such  factor  might  be  the  amount  of  uncertainty  each 
actor  nas  about  the  other  nations'  intentions.  In  order  to  know  tho  appro- 
priate response  to  make  an  object  nation,  the  decision  makers  of  the  actor 
nation  must  be  able  to  understand  clearly  and  unambiguously  the  messages 
which  they  receive  from  that  object.  But  these  decision  makers  may  be 
confronted  by  a multitude  of  messages  of  varying  .ypes  at  any  one  time.  In 
pe-'lods  where  the  probability  of  each  of  the  different  types  of  measageo 
being  received  Is  equal,  the  decision  makers  find  themselves  In  a situation 
of  little  Information  and  of  high  uncertainty  as  to  the  object's  Intentions. 
We  would  expect  that  these  periods  of  high  uncertainly  would  then  have 
important  Implications  for  how  the  actor  would  respond  to  the  object.  The 
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question  of  th«  Impact  of  uncertainty  on  the  response  of  notions  has  been 
approached,  most  notably  by  HcClelland  (1965,  1960)  and  Phillips  and  Cr2ln(1972). 
McClelland's  work,  for  example,  has  shown  that  relative  uncertainty  values 
above  a certain  high  level,  signal  the  threshold  of  a crisis.  Phillips  and 
Crain  found  that  In  periods  of  relative  uncertainty  below  this  threshold 
level,  the  higher  the  relative  uncertainty  la,  the  more  reciprocity  Is  the 
response.  With  regard  to  the  sub-system  considered  here,  the  problem  of 
relative  uncertainty  la  particularly  Important  considering  the  frequency  of 
occurrence  of  crises  In  the  relations  between  the  three  nations.  In  particular, 
we  need  to  consider  the  Impact  of  high  relative  uncertainty  (i.o.,  fj- 1 cbova 
McClelland's  threshold  level)  on  the  response  of  these  three  nations. 

The  foreign  policy  exchenges  between  the  three  nations  should  not 
be  considered  as  being  governed  by  the  Identical  restraints  placed  upon  them 
through  the  parameters  of  Inertia  and  reciprocity,  however.  Not  only  must 
the  declFlon  makers  In  these  nations  deal  with  pressures  peered  upon  them 
by  the  other  two  nations  In  the  triangle,  but  they  must  also  cope  with 
Internal  forces  which  may  serve  to  constrain  their  choice  of  foreign  policy 
actions.  Chinese  foreign  policy,  for  example,  was  significantly  (although 
temporarily)  disrupted  by  the  events  of  the  Cultural  Revolution.  Moreover, 
the  dom-io-.lc  character  of  the  three  nations  differ  In  a lumber  of  important 
ways.  As  a result,  we  might  expect  that  not  only  will  domestic  events 
influenc?  each  nation's  actions  and  limit  Its  possible  activities,  I ut  also 
that  the  Impact  of  these  domeotlc  events  ’’111  vary  fr^m  one  notion  to  the 
next.  Unfortunately  the  manner  In  which  domestic  events  Influence  foreign 
Dollcy  has  not  been  well  eat'^blished  to  data.  Yet  we  do  suggest  the  need  to 
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consider  then  ( rb  well  as  the  problem  of  uncciiiainty ) aa  perhaps 
controlling  the  size  of  the  unexplained  variation  of  the  relationships 
between  the  United  States,  the  Soviet  Union,  and  China.  Initial  work 
has  shown  that  this  approach  is  prociising  (Pliillips,  1973). 
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Figure  j.  Organization  of  Factor  Scores 
from  Factor  Analysis 


Table  1 

DON  Dyadic  Foreign  Conflict  Variables  Used* 
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I 
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Primary  Category 

Variable 
No.  Code 

Varl . ble 

1 WARNDF 

Military  Maneuvers  or  Troop 

Warning  and  Defensive 

Movements 

Acts 

2 aLRTOB 

- 

Alerts,  Mobilizations,  and 

Military  Movements 


Official  Acts  of 
Violence 

3 

4 

5 

PLNVIL 

WARACT 

DAYVIL 

Planned  Violent  Acts 

Overt  Violence 

Days  of  Violence 

6 

NEGACT 

Negative  Behavior  Acts 

7 

UNCNEG 

Unclassified  Negative  Acts 

Negative  Sanctions 

8 
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Severances  or  Suspensions  of 
Diplomatic  Relations 

9 
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Expulsion  or  Recall  of 
Diplomatic  Cfflclnls 

10 
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Boycott  or  Embargo 

11 
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Air  to  Rebellious  Group  and 
to  Object's  Violent  Enemy 
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Negative  Communications 

13 

WRTCOM 
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Written  Negative  Communications 

14 
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Oral  Negative  Communlcation.s 

Negative  Communications 

15 
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Accusations 

16 

PROTST 

- 

Protests 

17 
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- 

Minor  themes -warning;  threat; 

denunciation;  accusation; 
provocation;  violent  action  . 

18 
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Unofficial  planned  violence 

Unofficial  Violence 

19 

ATKEMB 

- 

Attacks  on  Embassy 

20 

ATKPER 

- 

Attacks  on  Officla'l  Property 

Other  Than  Embassy  and  on 
Personnel 

c 

Non-violent  Demonstrations 

21 

NVIOLB 

- 

Non-Violent  behavior** 

* Primary  code  sheet  categories  are  separated  by  solid  llnoo.  variables 
1-17  are  Official  Acte;  variables  18-21  are  Unofficial  Acts. 
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Mainly  including  nonviolent  anti- foreign  demonstrations 
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Annotated  Orthogonally  Rotated  Factor  Matrix 
The  Patterns  of  Conflict  Exchanges  In  the  Soviet  - U.S, 

Sub-System,  1962-1968 
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Conflict  Variables 


H-SQR 
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0.99 


H),  PROTST  0.266 

21.  NVIOLB  0.440 
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VARIANCE 
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^77.34  18.55  13.79  7J8  9.41  8.58  7.38  5.29  7.16»~v^ 


r * AW 

^ Percent  of  variation  among  all  conflict 
\ variables  Involved  In  the  particular 


factors,  or  patterns 


*For  purposes  of  clarity,  only  the  highest  loadings  of  the  21  conflict  variables 
have  been  displayed  here. 
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Offlniol  Military  Vlolunc* 

Unofficial  VJolinc*  - Perxnnnol 
Warnliif;  an'!  iiofcnalvo  Act* 

Unnlaaal  fit  d ttoRnrlvu  Actii 
Itnycotln  imtl  Cinbuvp.oea/Ald  to  ti'iiar* 

Dlplomal I c Coofllcl 
Unofficial  VIolt'iicn  - l!i«bii»*y 

I Portent  of  vurloilon  nmone  *11  th* 
dimnnatone  involvttd  I't  ihovo  variola*- 


I’lOlintl  Inn  ol  t-'.S,  Bohovloi  VnrUiuo 

li'itreciil  of  vnviflllnn  nmui'S  all  ih*  L. 
l>ii.Mt  naliiiixlP^idvja' JuJ.lm  .mJjUl*! 


Proportion  ol  Totol  Voitiinro 
* fd'o  ft'oiopii  1 Tnblo  3. 


100.000 


jSApariilc  iMitlurof  ol  t lo(iit)it 
Liu*  jllwrnrtloiiP.. 

i 1 

CANONICAI.  VAlUArPS  J. 


H-SQR 

0.70) 

0.4A0 

1 

2 

0.817 

0.10) 

0.6A6 

0.908 

O.OBi 

0.900 

0.)0A 

0.>01 

O.IVt 

^9 

OD 

0.)62 

0.9)0 

0.)8) 

- 

0.788 

0.6)) 

0.272 

/ 0.706 

0.712 

0.67) 

0.60) 

_1 

/ *0.662 

Ihoadlndi  tlo|',r»o  *ni1  dlreotlnn 
lof  roldtunalilp  of  iho  dlmonolon* 
D(Uk.Ulll.MUllCUj .. 

lO.OAft  ».0/.7  lO.lOH 

A J_ T , 

rtreer.'  nf  vnrUtlBn  umnnB  nil 

dlmindoii*  InvoWod  In  Ihn  I 

urtlcular  vni'lata«<  _ J 


0.e>4.«^  0.06*^  ll.!.hi<v^ 

jcanonlcd  ctirmlBlIon!  ll'o  nl iil  liit  lea 
Idapondoneu  hkiwoini  oiu'h  miiitlii-il  pnli 

i„ 


1.000 

0.826 

1.000 

0.686 

1.000 

0.911 

l.OOO 

0.)26 

1.000 

1.000 

1.000 

• TOO 

0,806 

Ptrcniil  n(  vnrlntlon  nnuiiin  nil 
dinninalnna  Imv  lend  In  Iho 
pwrtlf.ular  v-'Ulnti*.  S 

27.5M<^  H.ltM'P  ll.ObM<'^ 


Portioii’  ol  vailallmi  nitmiin  nil 
ilinionition*  Involvtid  in  Ihn  ^ 

Jinvljt'uliii  v-itlalo,  N 

0 977<'^  ll.7V)< 


J 


Tttbla  7 


Aaiit'ioitd  Siriiclixu  Malrln 

f»Mvl('l  tich.iviur  <n  ilio  Untivd  Stoios 


y : )M'opot(li<n  i'£  vuvi.-iliini 
Pi  iiarlt  difniiir  Ipn  t>f  fnpviin  and  ruclrrovily 
fpvnlvfj  Jii  tlip  •iin  u£  aqiiafod  factor 


C.uiPiiii.)!  Sli\i^-turo  M.ittlK 

llrhnv  i HI  ill  tHmonhlont  nf  Inertia 
nn.l  1 J Ly 

NP|‘.iI  I VC  CUvmnnicarioni 
Offirlnl  MlHiory  VHilinro 
Unofllrl  M violence  • I'ortonncl 
W'litttii):  and  Oefentive  Acta 
UnclnuuHled  Nogaclvo  Acts 
Kpycnict  end  Embergoee/Aid  to  Olhor* 
niplor«attc  Conflict 
Uiiofficlol  Vinlencp  * RmbiiHty 


T 

M-SQII 

0.772 
0 717 
0.904 
■0. 142 
0.296 
0.225 
0.283 
0.413 


4^' 


IffcpuiMto  paltutne  of  i r 1 ni i onuhi pn 

tANONKAl,  VARIATES 
2 3 


- 0646 


-0  629 


0.591 


-0.575 


-0.472 


Noj\.ulV(i  CAt  1 out  -0.836 

OflUMl  HlUtory  v:«litip»  0.723 

lini'f  (It  l.il  vlolonco  - t ommiuil  0.469 

mid  Ocfcnnlvo  Actn  0.9H9 

line  l.iiiil  (Uid  Htip.ullvi'  A<>«  0.622 

lliiyintli  Add  r,mhflr^nn«/Ald  In  flihut't  0.331 

lH|ili<miitle  nonlllcl  0.519 

UnofflcUl  Vlnlaticf.  - KniSf-ny  0,211 

I'l'nrorlloni  rpre«nt  nf  varlnllnn 
ii'iiniig  nil  I lie  <11  mom  Iona  Involved 
Ju...t.hc  mifttvi 

rro|'nri.li'n  nf  Imirtln  and  Knclproclty  52.834 

OlmonaJ mil  Virluncu 


0.456 


t/ia<linf,i  eagroe  anil  dlii-vrliTir of* 
relatlonalilp  of  ilia  dlinnnalniia 
HXUL.Iilltt  JJUflJUL 


11.277 


Tenet  Corrolntlnn:  gunoral  civcilnp 
helMv’OM  tho  (lieioniiUmt  of  incriin 
end  I'oclproclLy  and  tlio  ditnonalonn 
of  Clilneic  trhivior  lo  itm  SovioC 
Mnf yn. 


\ 


7.540  8.231  7.924 

Jl 1 

rtreant  &f  verinciitn  tninnH  ul 
tftmonninnt  involved  in  llic 
»TticuUr  varintoa, 


. f** 


CnipifiLcal  Currulationa 


lilmtinniona  of  bnvlct  )}ptuivinr  to  flit 
ibiitud  5;i:icoi) 


0.652 


0.983 


0,847 


0.738 


lx 


0.678 


X 


Cannnlral  cnrralai  luni  tlin  alntliili  ul 
<laiioiidniion  hatwuoii  oach  viairliml  piilr 
3if._mrinun. 


NcK.ili  vu  Cuinitinni  cn  1 i tm<i 

1.000 

0.43A 

0.617 

OfMi.inl  hiUtAry  Violcnco 

l.OOU 

0 677 

• 11.563 

0.473 

Ihiofilrlnl  VinicHv'p  ••  ruiwonnol 

1 000 

WtininK  mill  l>i  ir.iifaivo  Acta 

■ .000 

0.894 

Uiii; ItiKK i li ml  lli'C.ai  ivu  Acin 

1 .0f>0 

Doy«  tili^(i  iiiul  t’lHliAi  {^Ofii/Aid  til  oihoi't 

1,000 

0,419 

Uivloij'iUc  Confiirl 

1.000 

0.524 

0 717 

Ibuii  1' Ici.il  Viotenci'  ' 1>batty 

1.000 

0.448 

I'ni’iviii  Ilf  vnrliitlai)  nniiinii  nil  lluij 

dlmmini oiii  liwolvnil  lii  l.liiai>  | 1 

vnri  lit. 


rmpni  I Inn  nf  .'invlnl  lli’liivlor 
I'm  I 111*  i 


100,000 


14. HR] 


rnrct’iU  of  vnrliulnn  ni.imi|s  nil  illmtin'ilniii  I 

.UmiJ  .UiiuuuU  pliti  i 

11,11W<^ 


14 


luuuU  put!  , 

.110  r ‘J.743V 


I't'iCl'Ill  III  Vtlllnlloll  tt>»|(at|jl  A|M 

IVniiit  (i1  vniifiHnii  oik.imi.  nil  1 In 

1 III'  fl ii'imMi  1 oiAK  lifvolvioi  ill  ili<i 

1 - 

itiuiontitoitA  liiviilvoil  Ih  1 liH  poHlrn* 

rii'llU'i;. J 

iV‘i  1 ... 

IM  iifni)  i I oil  of  TiOmI  VMlniu'i* 


f»l» . 


U.MH 


».756<-' 


10.V244- 


«,51il 


a I I not  tIOl  t , 'I  till  1 P T , 


Talilo  a 


Aniii'inii'il  CniixiiluBl  Slrucmrc  MntrJx 
(inlliid  Plrtlc"  Itiliiivlni  lo  thp  Sovloi  Dillon 


tom.o.iAl  1 1 y ; t>vi>|iiiiili'i,  of  vnilnll.m  ot 
cnoli  illin.nAli'ii  of  iiii'illn  ninl  I'l.l |<r.*r t ly 
Involvod  in  Itn  I'.iMiinsi  •>»n  nf  ••(iwiiid 
^IVV.  I>l;id1nt>'i  - . 


Cnnonlral  Pt roc  In in  Mnlrlx 

nolnviiirnl  Dliii»n«lonii  ot  IiicrllA 
».irt  Knclinonity 

Nrir..!!  Ivi'  i;oiiniinlcnt  loii« 
pffli;lnl  lilllisry  Vlnloofo 
IliinftlfUl  vinlonc*  - rimonniil 
Swoi'iil 111’,  iinJ  luroiiAlor  Aclu 
WlhiclnnHl  fil'd  N»KHllvo  Aclu 
^anycnlm  niid  ytiib»r(in«t/Ai<t  Hi  Oih«r« 
DII'loKiHlIr  Conflict 
Unofdrlnl  Vloloiico  - Eml'nimy 


lloCcitlvc  rntmiunlcntlonc 
-offlclul  Hl'ltory  Vloloiiro 
^Dnoffleinl  VloUnon  - Porionnol 
5w«inin(i  .iiid  Onfontlyii  Acte 
»]  Dncl*!!*!  f led  Nrg»llvil  Aclu 
JBnyi'oil*  (ind  yAibirD‘'o*/Ald  lo  lUln'i'n 
S Uil'li'ii'ill c Conflict 
UiiolfUl.il  Vloloncr  - Kmbim.'y 


1 


(■rui'ori  i nni  Percent  of  ytirlntlon 
iimonr,  oil  tliO  d I monel  Jill  Involvod 
In  tlio  verletM 


Proportion  of  Inortln  end  Reciprocity 
Vnrlenrc 


t-] 


iU.iltS 


■fVflco'Correliit’loni  I'.i’nBrnl  overlep 
botwocii  lU«  dlmonelone  of  Inurtle 
end  roclproclty  nnd  Iba  dlmnietone 
ot  Chlncee  holiavlor  tn  rlio  .Sovlul 
Dnlnn . 


n 


Cnnonlrnl  Cnrroleclon 


Dlmo.nelnne  of  11.3.  Rehevlnr  tn  llni 
SovJol  Union 

HafiACIvn  Co’imunlctlloni 
Offlclul  Ml  11  lery  Vlolntirc 
Diiofficlnl  Vliilunco  • rorriiiiiinl 
UnrnliiR  nnd  Dofonelvn  Ai  t « 
line  liieiil  find  Hpr.iiIvo  Aclu 
liiiycotlii  nnil  KnibnilH'iie/Ald  totUli.'re 
Dipl  01.1, 1 1 1.'  loiiflicl 
Ihiolficliil  Vlnlnncf  - liinlniMiy 


y 

iB9 


1 CiK) 
1,000 
1.000 
1.000 
1.000 

1.000 

1.000 
1,000 


t’orcent  of  vnriiilii.ii  nnin.tfi  nil  llio  1 

d__liii;.iiii,U.ti,*..!iiyi',ld!yd  .1  M_!lixec_jt.dt  \ tUpe  .J] 


prnportliin  nl  U.P,  Hcdinvinr 

Vnilinno  . . , , , - 

in.rri'i  t"  of  vAr’lBlIi'ti  omoiiR  ell 
111,.  illi«i.iinlonn  Involvud  In  Hu;  p" 
viirl  lit  oe  . , . ..  — . • 

rnipoillim  of  Tnlul  V.iiiniui' 

* loi't itnli' , Ttiblc  3. 


tf 

100,000 


fliopariitc  piiti.'i'oB  i'f  I'f  1 111  t ..iieli  I pit 

I holvecM  tUf  iUi'MMiH I onH. 

X~  " i 

CANONICAL  VARIATP.H 


\: 


ll-KQR 

1 

0.682 

0.422 

0,329 

0.U91 

0,765 

0 1 

0.307 

0,090 

0.912 

0.393 

0.331 

0.975 

0 893 

0.434 

K 

0.484 

0.737 

0.302 

0.892 

•0.318 


\ 


0.60A 


0.467 


•0.432 


• 0,4117 
0,610 


7.1*0 


0.983 


\ 


T/Dadingi  tlni'.roi*  •lui  tllii-yMun 
of  rolai iwislilp  of  tlt6  diwtf’C.rtli'MB 
with  thli  pan  pro.  _ 

7. $91  6.3U8  7p6’’0 

t -t 

PtreenC  of  verleClon  nniinw  all 
dtaenetone  Invulvad  In  I tin 
pertleuler  verletue,  


0.129^  0.60i^  0 

tcanonlcAl  corrolftlloni  II'C  ni nii  ai 
'^'•c^.aJdopandonca  bc*w**nn  oajh  poll’ 

Inf  verleiiie.  _ 


0.846 

•0.881 

•0.406 


0.994 


•0.430 


•0.710 

0.677 


16,044 


Ipotpunl 

illeioiidlr 

UulM_y' 


10.493 


I'uicniil  nl  v.ulntlnii  iiibmiiI'.  nil  dlii«.|iii(i>lid 
l^lilvotvoil  In  tlin  pnriUulnr  J’"!'"' 

I ^ 

18.187  i.''69  12.333 

ot  vnrlnlloi!  nwidip.  nil  i lip 
illeioiidlonii  liwn'vnil  In  ilin  piii'll« 
.y.|jliiUi.a'N<>P.c.-.-,-  •■  I 

11.189^  6 9.191*' 


0 


Annntaieri  CAnonJctt)  Sfruciuif: 

Soviet  OvMf  and  imUei'  Action  to  llu*  liiiilnj  Stct&H 


r<Mui‘i<iiu<  H I y • {Mopnitlon  of  vnriAtlim  ol 
OActi  dl tnonit I.OII  itf  ovci  Au<l  undor*  urtfctifl 
Involved  In  I tin  imiloina;  aitit  c>f  aitunrod 



Cononlfnl  Htiiictni'o  Matrix  I 


Snvirt  Over-  anil  IMUnr-  Action 
it*  (lir  United  StAtcn 

Ncr.Atfvo  Cofmiuinl  cAtioni 
Dfricitil  Mllllniy  Vfnlrnca 
Unniflol.il  Violoni.e  • Pniaonnal 
WmnlnK  ond  Uefenvive  Acta 
tfnrlnaal  find  Hcnoilv«  Acta 
Hoycotta  and  Kiiit*Ai  gona/Aid  lo  othiM.i 
Ulplnmatlc  Conflict 
tinofClcial  Vinlcncn  * Cmbaaay 

V r npn f rTon t p# fca nli  Vf^vnrrni  ioir 
ainintp.  all  itio  dltaansiona  Involved 
in  thc^vai Intai, 

froporilor  of  Sovlol  Over-  and  Undar- 
Action  Vtirianca 

Tract  Coi rclalloni  Rnnartl  nvarlap 
betveen  tlui  dimadaiona  of  over-  and 
undvf'  artfun  and  llio  indirect 
rr  Inti  onahl  pa.  _ 

Cnnoiiicnl  Cnriolaiioii 


Ifidl  III  KoUllOftattlpa 
1 A"^CltN 
CIIN— aUSA 
UK— ♦CUN 
CttN-^USK 

Farcrnl.  of  varlatlnn  amno^  all 
thf  Indlvict  rolaif cnalif pa 
^Involved  in  IboM^var ifft ea ^ 

I'rc./orl  ion  of  Indirect  Kalrtlonahlpa 
Vni'l  nine 


Parvunt  of  v.itlntlon  aaKtnn  all 
dfapinaioiia  and  Irdlroci  relation' 
i tilp*  invnlvril  In  the  varl aioa , 


Frupoiilon  of  Volal  Vnr.lanec 


Unpnrate  piittcrn*)  nl  (olni  loioihijin> 

*;.':l''vk'U - 1 Ucjllwi  uniui.ii  _ — - 


CANONICAI.  VAklATt 


ll•AQA 

I 

1 

i 

6 

0.9)6 

0.361 

-0.61) 

•0.39> 

0,)60 

0 ')6 

0.63» 

-«.602 

0.)0) 

0.603 

-0  61j\ 

0 4S4 

/ 602 

O.R32 

0.613 

0.6Sf 

\ 

0 606 

/•o.m 

0.316 

0.613 

0,6SJ  \ 

t \ 

/ 

Itoaillnf  1 

dogro*  nnil 

tii rur  1 1 on  of 

\ 

ralationaltip  o(  t hn 

dinenaliinf 

\ 

Iwith  thia 

pattern. 

* I'm  |iur|init>g  <>{  rlmily,  iiiily  Iho  hlp.lual  luadlni',. 
oil  the  rnnonlinl  v..ilale.  Iiuva  hc«M  ili.pUyfd  h*t« 


.*99  1J.A99 

1- t. 


Parconi  of  varialinn  amonn  all 
dimnnalona  involved  In  the 
parti colur  vn r i,4bljv a^ ^ ^ ^ 

0.V.U  p.|73  n.jij 

Canonical  enrralailmu  tho  atatiaihrii 
dnpandmro  botwn.nn  rath  aiatiliud  p.ili 
of  vnvialoa. 


IParcant  nf  varialinn  amnnp  all 
Jindiract  ralatlohtliipa  involvwd 
n in  tho  portirulnr  vaiiatn. 

SliTilA  il.2S3  aB9?A 


iK 


IPgri^-’U  uf  v.rlatliin  nmonij  till  the 
Indlracl  relAlIpnuliipii  iiiyolvr.t  In 
Ihn  pnriiciilnr  vnrlAlt  palm 

It. 70S  Ij!aIO  17. 975 


i II 

I r 

I f 


rabU  10 


I 


A 


Annotuln^  Ciinoitlcnl  Stiuclurc  Matrix* 
ftcclot  Over-  eiul  lh)<)cr*  Acllon  tn  the  Chlneto 


('«<nii»irell(y:  pioptittlnn  of  vai'letloo 
c<u*li  iHmritMloo**  of  ovtr-  anil  nm1«r- 
nctloon  lovolvod  in  iho  petlctna;  atca 
»*f  Rrjo<iroft_  fee  tt»r  In.idlog*  . ^ ^ 


nf 


filroctuio  MoH'Ik 


•Sovli-t  ovur-  and  UiOrr-  Aetton 
lo  ChtiM 

Naf.All>'v  Convnttfilcatlon 
pfflclnl  Mflllary  Vlolciuc 
Unafficlal  Vloleiue  • rtir»*ni>nol 
Woi'ttJn^*,  and  nafonalve  A&la 
UncljaMl fled  Kagatlvo  Actw 
KoycoMa  and  Kt^ba'aMoa^/Ald  to  Othara 
Dlploointlc  Conflict 
Unofficial  Vlolanea  - l'tflhar.ay 


r' 


Vropni'tlan*  parcoiti  nf  variation 
among  all  the  dlutfnalona  Involved 
lo  the  varlatea. 


:r:!n 


I'rapnri  loll  of  Snvlit  Ovar-  and 
ITidov-  Art  Inn 


SO. 000 


Trace  CorreloHoni  ganaraT  ovarlag 
becwacn  Che  dlnrnalnnt  of  nvar-  and 
under-  action  and  the  Indirect 
[rvlai  lonalilpa,  


ranntileal  Correlation 


V 

0.241 


lii'JImi  he  1 nr  lonalilpa 
t'llN— >IKiA 
USA -bf  lN 
USA-  -»  USK 
tlSIt—bUSA 


1.000 

1.000 
1.000 
l.OOO 


Pri'onl  of  varlullon  oiaong  H 
all  dlmenalona  and  Indliect 
iclr.ilonatilpa  Involved  In 
Hie  V,l)ri^.t05,  _ 


1 


Vropnrl  lini  of  litdlroct 
golnllnnahlp  Varlnnca 


100.000 


rci-CKiit  of  vnrlnlloo  nmong 
all  dlmnnalona  and  liidircrt 
i-clni  I onalil  pa  Involved  In 
tlir  vorlati-a  . 


1 


Proportion  of  Total  Varlnncw 


66 . 667 


12.S00 


0.)«2 


0.65* 

0.61S 


32.9tl 


I9a320 


Ydf  puipoara  nf  clnrlty,  i>n^y  ll»*  hlHhoat  loadlnKi 
on  thr  cnoonlcol  varlotua  have  been  dlaplaynd  liarat 


I Saparntr  luiltrnoa  of  | 

I ho  tween  t)m  dlmonaluna . 


CAHONICAI.  VAItlAlVN 


f I 

,lv.s 


II-SOK 

1 

2 

3 

4 

0.590 

0.312 

0.274 

0.609 

0.547 

\ 

0.672 

•0.485\ 

•0  548 

0.830 

0.134 

0.208 

0.778 

-0. 506^ ■ - 

0.537  \ 

-0.534  / 

^0.689 

0.486 

Loadlnii  dograa  and  dirocllnn  of 
ralationahip  of  tha  dlManaiiina 
tllli  thla  Iji  1. 1 a nr 


12.499 


499  12.500  12.501 

.t I t. 


Parcent  of  variation  among  all 
dlmenalona  Involved  In  Clia 
particular  varlatea. 


0.^53  0.|7l  0.0^53 

Canunical  cnrrnlailnn;  iho  Slnlliilltnl 
dapanUonoc  linluvoii  oavli  mnli-liid  polr 
fl  vni  )aioa. 


0.9R5 


0.903 


0.739 


Parcnnc  of  variation  among  all 
tha  Indlroct  lalatlnnahlpu 
Involved  In  tha  particular 
varlnla, 

'll-  if 

16.438  23.321  25.180 


Porcoul  of  verlailon  among  all 
Clia  Indirorl  rolnllonalilpu 
Invnivod  In  tliu  pai  tli-iilai 



13.112 


If.  774 


r 

I0.7f.l 


H 


Initio  n 


AniioMind  CAiwiiicnl  Sintcrin*  Mniilx* 

Chidofo  Over-  «nd  lUidor*  Aclittii  lo  Iht*  Rtntef 


1 ty  : )in)iiui1utt  r(  vnilAtloii  o( 
cActi  dlmoiixloM  nf  wrr*  nuit  tindor*  nctluf 
Invnlviii  In  liu  pdttc*vn<;  of  squorod 

Iftftoi  1 i>o>t ) n}..4  . 


( nnonlcftl  SiKt^tuic  Itnirlx 


rhitii-nr  Ovur-  niul  Under*  Action 

In  the  Uni  led 

It-SQR 

1 

Kcpollvc'  CcH mtiin  1 c ri r 1 nns 

0.161 

Offlclnl  Hllllfliv  Violence 

0.313 

(Inofficial  VInIcMttc  * |‘(it‘aonncl 

0 611 

W.nnlnn  end  DefoiiNlvi  Acta 

O.ObO 

Uncloaaiffed  Koi^Allvc  Acta 

0.732 

Hnycotta  *ind  I'.ml'oi  pnra/A*d  loOflieia 

0.416 

0.5)9 

01  plexflaLi r Citt'.  1 1 ici 
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1 . Introduction  to  the  Problem 

Consider  a situation  where  a benevolent  chairman  of 
a committee  of  m(flnlte)  members  must  adopt  a position  on  each  of  n(flnitc) 
Issues.  In  general,  each  member  of  the  c^xmlttee  will  have  different  opinions 
on  each  of  the  n issues  so  that  the  chairman's  ultimate  position  will  be  a 
compromise.  In  this  paper  we  study  the  nature  of  such  a compromise  by 
considering  two  plausible  objectives  for  the  benevolent 

chairman.  These  two  objectives  are  to  minimize  his  perception*  of  total 
utility  loss  (i.c.,  total  unhappiness)  of  the  members  and  to  minimize  hie 
perception*  of  the  maximum  utility  loss  of  the  members  (l.e.,  the  maximum 
j unhappiness  over  all  coiimlttee  members).  These  objectives  differ  in  that 

I the  former  sis  the  loss  of  all  the  members  for  each  possible  position  of 

i the  chairman  while  the  latter  determines  the  loss  associated  with  the  most 

' ! unhappy  member  for  each  possible  position  of  the  chairman. 

* For  each  of  these  two  objectives  a hierarchical  class  * ’'ication  of 

\ formulations  with  various  levels  of  abstractness  is  given.  Since  more 

I specific  results  can  be  obtained  with  more  specific  assumptions  about  a 

I decision  situation,  this  classification  allows  for  one  to  choose  a particular 


| ; formulation  depending  on  the  assumptions  that  he  is  willing  to  make.  A 

correspondence  to  empirical  results  in  the  exprximental  psychology  literature 
; is  provided  and  results  from  location  theory  are  applied.  As  a 

I ' 

result  we  are  able,  in  particular,  to  give  a better  understanding  of  the 

< : 

phenomena  in  this  decision  problem  and,  in  general,  to  give  more  insight 


»We  work  with  the  chairman's  perception  of  members'  utility  loss  “i^ce  wa 
are  interested  in  studying  decisions  made  by  him  (her).  Since  all  losses 
are  perceptions  of  the  chairman,  it  makes  sense  to  add  or  to  take  the 
maximum  of  such  utility  losses  without  worrying  about  the  well-known 
controversy  of  Interpersonal  comparison  of  utilltiss. 
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into  the  nature  of  decision  compromises.  In  as  much  as  the  problem  cuts 
across  parts  oi  political  science,  psychology,  sociology,  and  economics, 
this  paper  further  develops  the  relationship  between  operations  research 
and  the  social  sciences.  The  approach  in  this  paper  has  its  roots  in  the 
spatial  analysis  of  a dictatorship  in  political  science  (in  particular  sec 
[4]).  Thus,  one  application  of  this  theory  is  to  the  problem  where  a 
benevolent  dictator  of  a country  facing  various  issues  should  locate. 
Examples  of  two  such  issues  might  be  combat  troop  strength  in  Vietnam  and 
the  amount  of'  the  federal  budget  allocated  to  the  poverty  program. 

In  more  common  manegement  situations,  however,  wc  have  a small 
comoittee  with  a benevolent  chairman.  One  hypothetical  example  is  when 
a chairman  of  an  academic  department  must  decide  how  many  hours  per  week 
a faculty  member  should  teach,  how  many  he  should  perform  administrative 
duties,  and  how  many  he  should  be  allowed  to  consult.  Certainly,  faculty 
members  would  have  different  opinions  on  the  performing  of  these  tasks 
so  that  the  chairrotin'a  ultimate  decision  will  be  a compromise. 

To  establish  a framework  vO  study  decisions  in  such  situations  we 
make  the  following  assumptions; 

(1.1)  There  exists  a one-to-one  correspondence  between  positions 
on  an  issue  and  the  set  of  real  numbers;* 

(1.2)  Each  member  has  a single  most  preferred  position  on  each 
of  the  n(finite)  issues. 


This  assumption  may  only  make  sense  for  a subset  of  the  set  of  real 
numbers.  For  example,  negative  numbers  that  correspond  to  negative 
hours  may  be  meaningless.  Such  cases  can  be  avoided  by  introducirg 
constraints  into  the  problem.  See  Section  4 for  further  discussion. 
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Such  assumptions  are  common  in  spatial  analysis  (see  (4]  for  a 

discussion  of  the  implications) . Under  such  assumptions  we  can  define*: 

(1.3)  3 (P^^,  3 the  vector  in  r"  that 

characterizes  the  most  preferred  position  of  member 
i (as  perceived  by  the  chairman)  for  i ■ l,...,m 
(finite)  on  the  n issues; 

X « (x^,  x^,  ....  x")*  B the  vector  in  r”  corresponding 
to  the  chairman's  position  on  the  n issues; 

L^(x)  s a function  from  r”  into  R^  thaL  characterizes  the 
chairman's  perception  of  the  utility  loss  to  member  1 
from  his  adopting  a position  at  x. 

Furthermore,  we  shall  call  r"  the  issue  space.  Note  that  the  framework  Just 

developed  implies  that  P^  is  a satiation  point  for  member  i in  that 
•»1  ■ 

P^  is  the  unique  minimum  of  Lj^(x)  over  R . 

We  are  now  in  a position  to  specify  more  specifically  the  chairman's 

problems.  In  particular,  when  the  chalrma:  desires  to  rolnlmlza  total  perceived 

utility  loss  we  can  represent  hie  problem  as 
m 

(T)  Min  (x)  . 

*The  notation  " ' " denotes  the  transpose  of  a vector.  Furthermore,  we  us# 
superscripts  to  denote  components  of  a vector.  The  distinction  between 
superscripts  and  exponents  will  be  clear  from  the  context. 
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Alternately,  when  he  acts  so  as  to  minimize  maximum  utility  loss  his  problem 
becomes 

(M)  Min  {Max  L^(x)} 

X 1*1,..., ra 

In  location  theory,  problem  (T)  corresponds  to  the  Weber  problem  and  problem 
(M)  corresponds  to  the  Spherical  Covering  Problem. 


2.  Hierarchical  Classification  of  Abstraction 

To  make  problems  (T)  and  (M)  more  tractable  we  now  develop  more  specific 
characterizations  of  the  loss,  L^(x),  through  the  following  definition 

(2.1)  A function  p(.  , 0 from*  ?P  ® r"  into  is  said  to  be  a w^  me^lc** 
if: 

(i)  P(y,2)  - o y,zeR*', 

(ii)  p(y,e)  * o iff  y - r, 

(iii)  P(y,z)  s p(y,x)-h)  (x,z)  for  all  x,y,z€R". 

Furthermore,  If  P ( * , •)  satisfies  the  condition 
(iv)  p(y,z)  “ p(z,y)  for  all  y,z€R  then  p(*  , »)  is  said  to  be  a meti^i£. 

A (weak)  metric  covers  a very  broad  class  of  distance  functions  (see 
for  further  discussion)  and  gives  rise  to  a very  general  class  of  loss  functions 

(2.2) .  L^(x)  - C^(Pj^(x,P^)) 

where  C^(«)  is  a non-decreasing  function  from  into  R and  p^(*  , •)  1* 

a (weak)  metric  corresponding  to  member  i.  Note  that  pj^(x,Pj^)  is  a measure 
of  how  far  x is  froraP^^  in  the  issue  space  and  that  gives  the  utility 

*r”  g)  r”  means  the  Cartesian  Product  of  r”  with  r”. 

Technically,  fil-.ce  condition'd!)  is  assumed  for  the  "only  if"  case  as 
well  as  the  "if"  case,  this  is  the  definition  of  a definite  weak  metric. 
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loss  as  a function  of  this  distance.  Since  both  the  perception  of  distance 
between  two  points  in  the  issue  space  and  the  sensitivity  to  changes  in 
distance  may  differ  lor  each  member,  the  metric  function 

are  both  indexed  by  1. 

We  now  proceed  to  develop  a hierarchical  classification  of  abstraction 

for  problems  (T)  and  (M)  . For  brevity  we  will  explicitly  develop  the 

relationships  only  for  problem  (T) . The  relationships  for  problem  (M)  follow 

m 

in  an  obvious  manner  by  substituting  ( Max  ) for  ( E ) . 

l“l,...,m  i“l 

file  first  such  problem  in  the  classification 
m 

(Tl)  Min  E C^(p^(x,Pj^)) 

X i”l 

follows  from  substituting  (2.2)  into  (T) , 

Unfortunately,  not  much  can  be  said  about  problem  (Tl) . Thus,  we 
systematically  proceed  to  consider  special  cases  which  have  more  specific 
structures . 

In  particular,  consider  the  case  in  which  C'j^(*)  is  a linear  function* 
(2.3)  C^(0  - 

where  is  a non-negative  scalar.  Because  of  its  mathematical  simplicity 

and  its  intuitive  attractiveness,  this  form  is  especially  significant.  In 

particular,  one  might  interpret  W^  as  a perceived  rate  of  loss  to  member  i 

(e.gi.a  full  professor  may  have  a higher  rate  than  an  assistant  professor). 

By  substituting  (2.3)  into  (Tl)  we  get  the  new  problem 
m 

(T2)  Min  E Vi^^***!^* 

X 1-1 


*A11  of  our  results  also  apply  to  the  case  where  Cj^(|)  - slnca 

is  a constant. 


A3  distinct  from  the  linearity  condition  in  (2.3),  consider  instead 
the  situation  where  the  chairman  perceives  each  member  as  iicasuring  distance 
via  the  same  (weak)  metric.  This  condition  can  be  stated  as: 

(2.4)  independent  of  1 so  that  one  (weak)  metric  p(*  , •) 

can  be  used  to  describe  the  distance  measurement  for  all  members. 

According  to  this  condition,  the  chairman  sees  a u-ertain  homogeneity  in 
the  committee  members  in  that  they  may  have 

different  positions  but  they  view  the  importance  of  each  issue  identically. 
Alternately,  the  chairman  may  never  even  consider  the  possibility  that  members 
perceive  distance  different  from  him.  See  (4)  for  a further  discussion  of 
this  type  of  assumption. 

In  any  event,  when  (2.4)  holds  problem  (Tl)  becomes 
(T3)  Mir  E C (p(x,P  )) 

X i'*!.. 

Of  course,  when  (2.3)  and  (2.4)  both  hold,  we  get  the  probldm 
(T4)  Min  E Wp(x,P) 

X i-1  ^ ^ 

which  is  a special  case  of  both  (T2)  and  (T3) . ’fhis  relationship  for  problems 
(Tl) , (T2) , and  (T3)  as  well  as  other  problems  yet  to  be  developed  are  illustrated 
in  Figure  2.1. 

•Before  developing  other  relationships,  we  first  review  the  definition 
of  a (weak)  norm. 

(2.5)  A weak  norm*  is  a function,  denoted  as  |1  • || , from  into  with  the 
following  properties: 

(i) ,  )lv||  5 o for  all  V «r”, 

(ii)  jlvjl  - o iff  V - o, 

(ill)  ilu+vll  s Ijull  + jlvjl  for  all  u,v  cR”, 

(Iv)  m v||  ■ ||v||  for  all  v cR*^  and  any  scalar  g 0. 

♦Technically,  as  with  the  weak  metric,  this  is  a definite  weak  norm. 
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If,  in  addition,  we  have 

(v)  IMl  - ll-vjl, 

then  we  say  that  |!  *11  is  a norm. 

With  the  exception  of  property  (Iv) , the  properties  of  a metric  arc 
similar  to  those  of  a norm.  In  particular,  given  a (weak)  norm  \\^\ 
we  can  define  a (weak)  metric 

p(u,v)  s llu-v|l  . 

Thus,  we  can  think  of  a norm  as  a special  case  of  a metric.  On  the  other 
hand,  if  p(*,-)  satisfies  the  additional  properties  (see  page  50  of  [20]) 

(2.6)  (v)  p(y  + X,  z + x)  “ p(y,z) 

(vi)  p(ffy,cy  z)  - a p (y,z)  for  any  scalar  a ? 0, 

then  the  (weak)  metric  p(-,*)  can  be  used  to  define  a (weak)  norm  \\  •\\  as 
llujl  H p(u,o).  Hence,  assuming  the  addition  properties  (2.6)  for’a  (weak) 

metric  is  equivalent  to  using  a (weak)  norm. 

The  special  cases  in  spatial  analysis  when  a (weak)  metric  is  actually 
a (weak)  norm  arc  important  for  several  reasons.  Among  them  is  the  fact 
that  any  loss  function  L^(x)  with  convex  indifference  contours  and  where 
all  such  contours  for  member  i have  the  "same  shape"  can  be  characterized 
as  C (l|x-Pj^ll^)  where  is  a weak  norm  whose  type  depends  on  member  i 

(see  [29]  for  a proof  and  further  discussion).  Further,  if  these  indifference 
contours  are  symmetric  about  then  is  a norm.  Thus,  the  class  of  all 

loss  functions  having  these  properties  can  be  studied  by  using  loss  functions 


(2,2)  where  .. . 
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(2.7)  Pj^(x,P^)  - ilx-P^|l^ 

In  particular,  by  substituting  (2,7)  into  (Tl) , (T2) , (T3) , and  (T4) 


we  get  the  forunilations 
m 

(T5)  Min  E C^(llx-Pjlj^) 

X i-1 

m 

(T6)  Min  E Wjlx-PJL 
X i-l 
m 

(T7)  Min  E C (Ilx-Pj!) 

X i-l 

m 

(T0)  Min  E W Ijx-P  11 

X i-l 


respectively.  Again,  the  relationship  of  these  formulations  to  the  other 


is  given  in  Figure  2.1. 

Finally,  we  consider  a most  special  case  where,  in  addition  to  all  the 
other  assumption,  we  also  assume  that  the  weights  “ 1 for  i - l,...,ni. 
This  assumption,  which  is  paramount  to  assuming  that  the  chairman  peccfttvea 


all  members  as  having  the  same  linear  loss  function,  gives  us  the  relati'cly 


simple  formulation 
m 

(T9)  Min  E ilx-Pjl 

X i-l 


Because  of  its  simple  nature  it  is  especially  helpful  in  giving  insight  into 


the  more  complex  problems . 

Recall  that  the  motivation  for  the  development  of  the  preceding 


hierarchical  classification  of  abstraction  in  problem  formulations  is  based 
on  the  fact  that  different  applications  require  different  levels  of  In- 


formation about  the  properties  of  the  various  functional  forms.  Since  more 


I 
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.pocUlc  £c™ul.tlo„s  yield  .ore  spcclllc  resolta,  it  Is  desirable  ro 
„P,.,hecl«ssl£lc.rlon  .ore  detailed  by  considering  Lportant  special  cases 
of  the  previous  f om.ulatlon» . Ue  no-  do  this  by  considering  particular 
nor.,  that  have  Important  Interpretations  In  decision  probla..  as  -ell  as 
important  empirical  Justifications  from  experimental  psychology. 


n,e  first  such  nom,  that  -e  consider  Is  the  generalized  Manhattan 

n . i 


llic  ^ 

(l.e..  clty-bloch)  norm  Ml,  defined  as  which  Is  simply  the 

weighted  sum  of  the  absolute  value,  of  the  components  v>  of  v where 


WClgtitUO  nuui  W..W 

the  weights  6^  are  positive.  (When  6^  - 1 for  J - 1 o this  becomes 


. \ 'rtriin  fhe  distance  between  two  points  x and 

the  usual  Manhattan  norm.)  Thus,  the  aisc 


measured  via  this  norm  Is 


(2.8)  f}! 

J-1 


where  the  subscript  1 allows  for  Individual  differences  In  theie  weight, 
and  Where  the  superscript  (1)  In  denote,  that  the  nor.  1.  of  the 

(generalized)  Manhattan  type. 


In  location  theory  this  measure  Is  Important  In  cities  having  north- 


south  and  east-west  streets.  In  an  Issue  space  this  corrosponde  to  a Peraon 


measuring  the  distance  by  eummlng  the  weighted  distances  that  two  position, 
differ  on  esch  Issue.  In  thf.  case,  the  weight  6^  corresponds  to  the 
relative  Importance  of  Issue  J hy  member  f.  There  1.  empirical  evidence 
in  the  experimental  psychology  that  indicates  that  such  perception.  In 
distance  are  rceeon.ble  In  many  esses.  Sec  129)  and  1211  for  further 
dlaeusslon  aa  well  a.  latroductlcn  to  the  psychology  literature. 
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By  substituting  (2.8)  Into  problem  (T5)  »e  get  the  problem 
(T5.1)  Min  E 

X l"l 

Similarly,  by  eubstltuting  (2.6)  Into  (T6) , (T)),  (T3) , and  (T9)  we  obtain 
problems  (T6.1).  (T7.1).  (18.1).  and  (T9.1)  In  «.  obylou.  manner. 

Another  auch  norm  Is  the  generalised  Tchebycheff  norm  IWI , defined 
as  MastB^lv^n,  which  is  simply  the  maximum  of  n numbers  where  the  Jth 

number  Is  the  product  of  a positive  weight  6^  and  the  absolute  value  of 

component  v^  of  V.  (When  - 1 for  J - 1 n this  become,  the  usual 

Tchebycheff  norm.)  Thus,  the  distance  between  two  point,  x and  P^  measured 

via  thl3  norm  !• 

(2.9)  Max 

***  dnt-  {r^\  on  11*-P  11^***^  denotes  that  the  norm  la  of  this 
where  the  superscript  (<^)  oo  II*  > 

type. 

Although  this  nor.  1.  not  typical  of  facility  location  altuatlon..  It 
1.  very  Important  In  our  decl.lon  analysis.  In  partlcuUr,  with  bJU  -P^l 
repreaentlng  the  Ic.  of  m«b.r  1 on  la.ue)  relative  to  the  other  l.au.., 
this  norm  mean,  that  the  lo..  of  member  1 for  some  position  x 1.  the 
maximum  of  hi.  lease,  on  each  la.ue.  A peraon  with  thla  norm,  for  exampl., 
whose  disagreement  with  Klxon'.  combat  troop  strength  position  for 
Vietnam  1.  greater  than  hi.  dlaagremaent  with  Nixon  on  other  Is.uea 
would  be  inaenalttve  to  minor  change,  by  Nixon  on  these  other  la.ue. 

(l.e.,  hla  loaa  ...ocUted  with  Nixon’s  poaltlons  would  not  change). 

Again,  th.r.-la  aoam  evld«.e..ln  the  p.yehology  literature  (again  ... 

(29J  snd  [21j)  to  support  such  behavior. 
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Analogous  to  the  Manhattan  norm,  we  can  substitute  (2.9)  i.ito  (T5)  to 
get  the  problem  (T5.<^) 

(T5.CO)  Min  Z C (llx-P J ) , 

1-1 

and  similarly  we  can  substitute  it  into  (T6) , (T7)  , ('18),  and  (T9)  to  get 
(T6.^’«),  (T7.‘jo),  (T8.'^’),  and  (T9.'«). 

The  third  norm  that  we  consider  is  the  generalized  Euclidean  jlvll , 
defined  as  6-*  (v^)^]^^^,  which  is  simply  the  square  root  of  the  sum 

of  weighted  squares.  When  the  weights  6^  all  equal  one,  this  becomes  the 
well  known  Euclidean  norm  that  gives  the  straight  line  distance  between  two 
points.  As  such,  it  is  the  basis  for  much  of  our  intuition  as  well  as  many 
of  the  basic  results  in  location  theory,  in  spatial  theory  as  well  as  in 


j 

I 

I 

1 

f 

1 

] 


experimental  psychology  (i.c.  , again  sec  (29)  and  (21)). 

The  distance  between  two  points  x and  measured  via  this  generalized 

Euclidean  norm  la 

(2.10)  ilx-P^ll^  ^ 6|(xJ-pJ)^J^^^ 

where  the  superscript  (2)  on  denotes  that  the  norm  is  of  this  type. 

Substituting  (2,10)  into  (T5)  we  get  the  problem 

(T5.2)  Min  £ C.  (Hx-Pj! 

X i-1 

with  problems  (T6.2),  (T7.2),  (T8.2),  and  (T9. 2)  obtained  in  an  analogous  way. 

It  should  be  noted  that  the  generalization  of  the  Euclidean  norm  Just 
given  results  in  elliptical  indifference  contours  as  opposed  to  circular  ones, 
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By  considering  an  orthogonal  basis  change  these  contours  become  rotated 
ellipses.  See  [A]  and  {19]  for  more  details.  Although,  in  general,  this 
gives  a norm  that  is  a generalization  of  (2.10),  note  that  under  assumption 
(2. A)  this  just  reduces  to  our  case  (2.10)  (e.g.,  we  can  imagine  making  a 

basis  change  so  as  to  use  (2.10)  with  respect  to  the  new  basis). 

Similarly,  such  rotations  can  be  imagined  for  the  other  norms.  Along 
these  lines  it  is  noteworthy  that  the  Manhattan  norm  in  R is  equivalent  to 
the  Tchebychoff  norm  under  a A5  degree  rotation.  Tliis  equivalence  in  R , 

3 

however,  does  not  generalize  to  R (sec  [33]). 

In  addition,  It  might  be  noted  that  the  Manhattan,  the  Tchebycheff, 
and  the  Euclidean  norms  are  Just  special  cases  of  the  1^  norm  for  p - I,'’®, 
and  2 respectively.  Other  values  of  P between  1 and  co  could  also  be 

considered.  - ^ 

Finally,  the  conditions  on  these  specific  norms  can  be  weakened  to 

yield  weak  norms.  This  Important  case  still  has  many  of  the  same  properties 

that  we  develop  in  the  next  Section. 

3.  Properties  of  Optimal  Location 

In  this  Section  we  exploit  some  of  the  results  from  plant  location 
problems  to  obtain  various  properties  for  the  optimal  location  of  the 
chairman.  Ihls  Is  not  just  a direct  application  since  the  decision  problem 
has  formulations  with  both  special  structures  and  general  structures  not  found 

In  plant  location  problems . More  specifically,  plant  location  problems 

generally  consider  only  the  Manhattan  and  Euclidean  norms.  General  norma  and 
metrics  as  well  as  certain  specific  booss  (e.g.,  Tchebycheff)  are  rarely 


considered. 
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One  of  the  most  precise  (as  well  as  useful)  properties  of  an  optimal 
position  is  the  acual  identification  of  its  location.  Although  in  general 
this  specification  is  not  possible,  the  following  important  theorem  gives 
one  case  when  it  can  be  done. 


Ttieorem 

Consider  problem  (T4)  . 


If  p(*»*)  is  ® metric  and  if  ' 

H‘k 


then  X*  “ Pj^. 


Proof* 


? W.p(x,P.)  5 E W tp(x,P  ) + p (x,P^)J 
i-1  ^ i-1  ^ 

Ifik 


m 

E 

i-1 


WiP(Pk.Pi) 


where:  the  first  inequality  follows  from  W ??  E ; the  first  equality 

1-1 

llik 


follows  from  property  (iv)  of  (2.1);  the  second  inequality  follows  from 
property  (iii)  of  (2.1);  and  the  second  equality  follows  from  property  (ii) 


of  (2.1). 

Note  that  this  theorem  depends  on  neither  the  type  of  metric  nor  the 
geometric  location  of  the  points  P^.  It  is.  therefore,  a somewhat  general 
sufficient  condition  for  a point  Pj^  to  be  an  optimal  position.  Uter,  for 
specific  metrics,  we  will  obtain  more  specific  conditions  that  arc  both 
necessary  and  sufficient. 

*This  new  proof  by  R.  E.  Wendell  and  H.  H.  Wong  is  both  shorter  and  more 
direct  than  that  given  in  [36). 
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One  Interpretation  of  this  theorem  certainly  makes  the  result 
plausible.  If,  for  example,  you  Interpret  as  the  power  of  the 
raeraber(s)  at  position  P^,  then  is  an  optimal  position  if  the  total 
power  of  members  not  at  Pj^  is  less  than  or  equal  to  the  power 
Although  this  may  seem  obvious,  note  that  the  result  assumes  that  the 
chairman  does  not  perceive  differences  in  the  types  of  metrics  used 
by  the  different  members  (i.e.,  problem  (T2)).  If  the  chairman  does 
perceive  such  differences,  then  the  following  theorem  may  be  applicable. 

Before  giving  the  theorem,  however,  we  first  state  a basic  property 
of  norms. 

Lemma  1 (see  page  132  of  (20)) 

Let  ll.Pj  and  |)•I!2  be  two  given  norms. 

Then  thbre  exists 

L^  > 0 and  U2  > 0 such  that  for  every  5 c r”  we  have 

L2  lldlj  s ^ 

For  a given  norm  define 

Uj  H Min  {Uj  : 11?!)^  ^ 

L^  s Max  {L^  ; • If.  of  course,  all  norma 

are  of  the  same  type,  then  L^^  ■ 0^^  ■ 1.  Although  £ Lj^  in  general, 

it  is  possible  that  $ 1. 

Now  (at  least  in  theory)  the  chairman  can  determine  the  numbers 
and  then  apply  the  following  result. 
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ThcotTin  2 If  in  problem  (T6)  the  function 
m 

Wj^  5 E U^W  , then  x*  - Pj^  . 
l«l 


|1-!!^  are  norms  and  if 


Proof 


m 

Z 

i“l 


W,  llx-P 


i"i 


m 

5 Z 
i-l 
il‘k 


"i  ^ 


x-P 


k’'k 


+ wj! 
i-l 
H‘k 


x-P 


i"! 


5 E W Ilx-P.ll  + E W |ix-P  11 
i-l  ^ i-l 

Iftk  ifik 


- E W (lIP.-xl!  4-  l|x-P  11  J 
i-l  1 

iftk 


m 


- Z^ 

lf‘k 


m 

Z 

i-l 


where,  except  for  the  second  inequality  which  follows  from  Lemma  1,  the 
steps  are  similar  to  the  proof  of  Theorem  1. 

Since  problems  (T4)  and  (T8)  are  equivalent  in  the  case  when  the 
metrics  are  actually  norms  and  since  Theorem  2 applies  to  the  generalization 
(T6)  of  problem  (T8)  , Tlieorcm  2 is  a partial  generalization  of  Theorem  1. 
Note  that  this  generalization  considers  both  the  power  weights  as  well 
as  the  different  types  of  norms  used. 

Unfortunately,  the  condition  in  Theorems  1 and  2 will  usually  not  be 
satisfied.  ^Thua,  we  must  make  different  assumptions  to  obtain  other  results. 
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i i. 


fip 


r-_ 


One  such  assumption,  vhich  has  been  explored  In  majority-rule  procesae./. 


by  Downs  (8],  is  a one-issue  decision  situation.  For  such  a simple  but 


important  situation  we  have  the  following  theorem. 


Theorem  3 


jf  concave  functions  in  problem  (T5)  and  if  n*l , 


then  X*  “ Pj^  for  some  k. 


This  result  is  a special  case  of  location  on  networks  that  has  been 


considered  in  [31].  Tlie  interpretation  of  the  concavity  assumption  is 


Just  diminishing  marginal  utility  loss.  In  this  important  case,  possible 


optimal  positions  are  delimited  to  points  in  the  set  [Pj^ P^] . 


One  of  the  obvious  next  steps  is  to  consider  a generalization  of 


Tlieorem  3 to  the  case  where  P^  are  collinear  in  R (nsl). 


Unfortunately,  as  the  following  example  shows,  this  generalization 


does  not  go  through  when  different  members  have  different  types tof  metrics, 


Example  1 

Let  n-2,  ro-2,  P,  - VO/,  P,  - \lJ,  and 


(l),  and  X - (l). 


Suppose  both 


members  use  the  generalized  Euclidean  norm  (2.10)  where 


6}  - 6^  - 1,  62  - 1.  ^2  " Finally. 

let  C^dlx-Pjll^^^  - llx-P^llf  ^ for  1 - 1,2. 
Then,  Cj^(llx-Pj^H{^^)  + (|lx-P2ll2^^)  - 


[4(0)^  + 1(1)^]^'^  4-  (1(1)^  4-  4(0)^]'^^  - 2 
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Now,  any  point  xg  c.h.(Pj,P2l*  has  t*ic  form  \l-aj  for  o C o-  ^ 1 so  that 
C^(l!x-Pjj^^^)  + C2(llx-P2|'2^S  ■ [^(a-1)^  -i  l(l-a)^I^^^  + [Ua)^  + 4(-o')  1 
« [5]^^^  > 2.  Thus,  no  X c c.h.fP^.P^l  is  optimal  and,  in  particular, 

neither  P^  nor  is  optimal,  (An  alternate  example  u-jing  the  Tchebycheff 
and  Manhattan  norms  is  given  in  [30].) 

In  the  case  when  nil  members  use  the  same  (weak)  norm  a generalization 


of  Theorem  3 can  be  obtained.  Its  proof  depends  on  the  following  lemma 
from  [ 30l . 

Lemma  2 

If  for  problem  (T7)  the  points  (P^,...,Pj  arc  coll  inear  along  come 
line  L,  then  for  each  x ^ L there  exists  x c L such  that 

..  Z C.dlx  - Pjl)  s E C (l|x-PJl). 

• i-1  ^ i-l 

Note  that  this  Icnma  is  interesting  In  its  own  right  since  it  asserts 
that  an  optimal  position  will  occur  on  line  L.  Indeed,  we  can  even  further 
reduce  this  to  the  subset  c.h.  {P^ , . . . of  L.  Furthermore,  from  the 

Icnma  and  Theorem  3 we  can  state  our  generalization  of  iTicorera  3. 


Theorem  4 

If  the  points  collinear,  then  for  problem  (T7)  some  Pj^ 

will  be  optimal. 

Of  course,  collinearity  is  such  a special  case  that  it  will  rarely 
arise  in  practice.  When  it  appears  to  arise,  one  might  wonder  if  he 
really  isn’t'  simply  in  some  "equivalent”  one-issue  case.  On  the  other  hand, 


i 


! 


*c.h.(  } means  the  convex  hull. 
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one  might  wonder  about  an  apparent  one-tssuc  case  really  being  "forced" 
colllncarlty  in  a multi-dimensional  issue  space. 

Finally,  we  state  a useful  corollary  to  the  preceding  theorem. 

Corollary 

Suppose  for  problem  (T8)  that  the  points  P^}  arc  col  linear 

along  some  line  L.  For  this  line  L specify  some  direction  of  increase 
so  that  we  can  relate  any  two  points  P^^  and  Pj^  on  L by  the  relationship 
2 , s , > . < • and  “ • Then  x*  on  L is  an  optimal  location  iff 


t^i  5 X*} 

and 

E W,  5 

i:  ^ i: 

{P^  5 X*}  {P^  > X*) 

Furthermore  (by  Theorem  4),  these  conditions  will  be  satisfied  by  some  Pj^. 

Roughly  speaking,  this  corollary  has  an  obvious  interpretation  that 
power  of  all  members  to  the  "left"  of  x*  must  be  counterbalanced  by  the 
power  of  members  to  the  "right."  When  all  the  weiehts  are  equal  (as  in 

(T9)),  the  point  x*  is  Just  the  median  of  {Pi»-« 

We  will  now  consider  another  generalization  of  Theorem  3 to  a multi 
issue  space- that  does  not  make  use  of  collinearity.  In  particular,  we  show 


w $ 

l:  ‘ 

(Pi  < X*) 
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that  under  certain  condition,  an  optlnal  position  will  occur  acong  a 
finite  set  of  "Intersection  points."  We  will  not  rigorously  define 


an  "Intersection  point"  here  (see  130)),  but  Instead  we  Illustrate  the 

.2 


concept  in  Figure  3.1.  Thus,  In  r'  Intersection  points  are  given  by  the 
Intersection  of  lines  parallel  to  the  axes  through  each  point  P^.  In 
r3  we  use  planes  Instead  of  lines  and  In  general  we  use  hyperplanes.  In 
r1  the  set  of  intersection  points  of  (P, P„1  io  “‘"PlP  '"e  same  set  of 

points  I . • • pPjjjl  • 


Tlicorcm  5 

Let  f6  6j  be  the  set  of  intersection  points  of  the  set  (Pj  . • • • .Pj  • 


(Note  that  k s m".)  If  C (•)  is  an  increasing  function  for  i - 1 m In 


problem  (T7)  and  if  the  norm  in  (T7)  is  in  particular  the  generalized 

Manhattan  norm  (i.e.,  problem  (T7.1)),  then  x*  c(6i , • • • . 6^1 • 

See  12^'-  for  a proof  of  this  result.  Since  (in  a certain  sense)  all 

norms  in  can  be  considered  equivalent,  this  result  is  a generalization 
of  Il^eorcm  3.  At  any  rate  it  is  generalization  of  the  Manhattan  norm  case 


to  r”.  Finally,  a more  specific  version  of  the  above  theorem  is  now  given. 


Corollary 

If  in  problem  (T8)  the  particular  norm  used  is  the  Maidiattan  norm, 
then' a necessary  and  sufficient  condition  for  x*  to  be  optimal  is 


Z w, 


Z Mg 


1: 


1: 


7^ 
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2 Wi  ? s 

5 P,*)  < Pl^l 


for  j = l,...,n.  Furthermore  (by  the  Tlieorem) , some  intersection  point 
will  satisfy  this  condition.  If  in  addition  all  weights  arc  equal 
(c.g.,  as  in  (T9.1)),  then  the  multi-dimensional  median  of  * • • • • **„,! 
will  be  an  intersection  point. 

We  now  turn  our  attention  to  a somewhat  different  property  of  optimal 
solution.  In  particular,  we  attempt  to  determine  when  x*  will  be  in  the 
convex  hull  of  (Pj^ , . . . . 

Of  course,  when  n “ 1 this  convex  hull  property  holds  for  (T5) . For 
n > 1,  Fjtample  3.1  shows  that  the  property  is  not  true  if  different 
members  use  different  metrics.  Of  course,  when  all  persons 

use  the  same  (weak)  norm  and  when  the  points  {Pj^ are  col  linear  in 

R*',  then  the  discussion  following  Lemma  1 points  out  that  this  convex 
hull  property  is  true.  This  leads  directly  to  the  situation  of  all  members 
using  the  same  (weak)  norm  and  with  no  collinearlty  assumption.  A partial 
answer  in  this  situation  Is  given  by  the  following  theorem  from  [28]. 

Thcoron  6 

If  for  problem  (T7)  we  have  n $ 2,  then  there  exists  an  optimal  position 
X*  in  the  convex  hull  of 


I 


nepepBi 
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I 

I 

1 

I 

1 
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Counter  to  intuition  (at  least  ours)  this  result, as  the  following 
example  shows,  does  not  go  through  for  n > 2. 


i 


i; 

E 

\ 

I 

I 


Example  2* 

3 

Consider  problem  (T9)  with  the  Manhattan  norm  in  R and  with  m - 3. 

In  particular,  let 

h’il)  ■ - 

0 

8 

||x  - + P - +|lx  - Pj!!^’  - 3 

and  X i c.h.  [PpP2*Pjl  • 

It  is  easy  to  show  that  when  x c c.  h. 

||«  - Pjll<‘>  + |lx  - Pjl|“>  + llx  - Pjll''*  - 4.  ■ 

Thus,  X*  i c.h. {P^.P^iPj} • 

Although  these  results  preclude  the  convex  hull  property  in  general  for 
n 5 3,  there  is  at  least  one  important  case  in  which  it  is  true.  This  is 
given  by  the  following  theorem  from  (17]  or  (30J . 

Theorem  7 

For  problem  (T7)  under  the  Euclidean  norm,  x*  c c.h.[Pj^ P^} 

for  all  n, 

*The  authors  would  like  to  acknowledge  the  help  of  Professor  W.  J.  Davla 
(The  Ohio  State  University)  In  preparing  this  «ica«ple. 


^ and  note  that 


Further,  let  x 
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This  result  is  probably  the  basis  of  most  Intuition  which  makes 
Example  3.2  so  surprising.  Note  that  Theorem  7 can  be  easily  extended 
to  the  cose  of  "generalized"  Euclidean  norms  (l.e. , those  considered  in 
[4],  [18],  and  [19])  since  the  result  is  independent  of  rotation  and 
scaling  of  the  axes.  On  the  other  hand,  Example  2.1  precludes  a 
generalization  to  allowing  different  members  to  have  different  types  of 
generalized  Euclidean  norms. 

Still  working  with  the  Euclidean  norm  (for  simplicity),  we  now 
turn  our  attention  to  the  remarkable  relationship  of  duality.  In 
particular,  consider  problem  (T8)  under  the  Riclidcan  norm.  We  write 
this  problem  as 

II  It  (2) 

$ - Min  E W l|x  - P ir 
X 1-1 

•••• 

and  call  it  the  primal.  We  now  give  its  dual  as  the  problem* 


The  relationship  between  these  two  problems  is  given  in  the  following 
theorem. 

Theorem  8 

The  optimal  values  of  the  objective  functions  of  the  primal  and  dual 
problems  are  equal  (i.e.,  * - t) . Furthermore,  the  optimal  solutions  to 

*The  inner  product  definition  as  pJ  yJ  . 
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i 


the  above  problems  are  related  as  fellows: 


Wi{Pi-x*) 


if  X*  1*  P, 


if  X*  - P, 


u 

t 


See  (17]  for  further  discussion  and  a proof  of  the  above  duality 

theorem.  For  a generalization  of  the  theorem  to  problem  (T8)  see  [36], 

Also,  for  a generalization  to  problem  (T5)  see  (32j.  To  see  how  the 

primal  problem  can  be  solved  via  the  dual,  see  [14], 

In  physics  the  primal  problem  can  be  interpreted  as  finding  the 

point  of  minimum  potential  energy.  One  can  think  of  this  by  considering 

the  problem  in  and  by  imagingtng  a smooth  (frictionless)  table  top 

th 

with  holes  at  the  points  P^.  Then  we  get  m strings,  put  the  i string 
through  the  P^,  and  attach  a weight  w^  to  the  end  of  the  string  hanging 
under  the  table.  Finally,  we  tie  all  m strings  together  into  one  knot 
that  is  free  to  move  on  the  top  of  the  table.  Since  there  is  no  friction, 
the  knot  will  come  to  rest  at  the  optimal  location. 

In  physics  there  is  a duality  between  potential  energy  and  force.  In 

particular,  we  can  view  the  problem  of  minimizing  potential  energy  as  one 

A 

of  finding  those  act  of  forces  y^}  along  the  strings  l,...,m 

respectively  that  sura  to  zero  (e.g. , are  in  equilibrium).  The  dual  problem 
solves  for  this  set  of  optimal  forces. 


f 


fl 


! 
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rho.  Interpretation  of  these  forces  In  political  terms  is  especially 
interesting.  In  particular,  a chairman  located  at  x*  will  ”feel-  a force 
on  him  for  i - Unless  x*  - P,,  the  magnitude  of  this  force 

Will  be  w^.  Furthermore,  y,*  gives  an  estimate  of  the  sensitivity  of  » to 
perturbations  of  the  point  P^.  <See  117]  and  (32]  for  more  details). 

Since  i - Y d-c..  no  duality  gap)  and  since  the  relationship  between 
the  optimal  primal  and  dual  variables  are  necessary  and  sufficient,  one  can 
derive  the  following  theorem  for  optimal  locations  (see  [32]). 

Theorem  9 

A solution  X (not  equal  to  any  P^)  to  the  primal  is  optimal  iff 


o u (Pi  - x) 

r Wi  ^ - 0 

l-l  llx-Pjl(2) 


(Equivalently,  letting  be  the  unit  vector  in  R".  ^is 

condition  can  be  written  as 

™ cos  - X - 0 for  ) - l,...,n*. 

1-1  \ 

Note  that  the  cosine  terms  in  the  above  condition  take  account  of  the 
relative  positions  of  the  points  P^^  in  R .) 

•‘A  solution  X - Pj^  is  optimal  iff 


a 

E W 

(Pk  ” 

x) 

k-1 

llx-Pj 

■ k 

(2) 


*cos 


<;'e  .P  - X is  the  cosine  of  the  angle  between  the  vectors  e^  and 
\ J 1 


Pj  - X. 
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It  1b  perhaps  easiest  to  Interpret  the  above  theorem  In  terms  of 


forces.  In  particular.  If  the  chairman  locates  at  some  point  x - P^, 


, 1 , Wi,  (Pjt  - x) 

then  the  force  that  citizen  P.  (for  k 1)  Is  _2 


The  vector  sum  of  all  such  forces  Is 


I w,  - «> 


-1  ^ 


and  this  sum  has  the  magnitude  given  by  the  left  expression  In  Tlieorem  9. 


Since  the  magnitude  of  the  force  extended  by  member  Is  W^,  the  theorem 
says  that  P^  Is  optimal  Iff  the  magnitude  Is  greater  than  or  equal  to  the 
magnitude  of  th.i  sum  of  forces  of  all  other  members.  On  the  other  hand, 


an  optimal  position  x*  not  equal  to  any  P^  will  occur  Iff  the  sum  of  all 


the  forces  at  x*  is  zero. 


Again,  the  relative  positions  of  the  points  P^  play  «n  Important  role 
In  the  above  result.  Using  the  triangle  Inequality  for  norms  we  can  oasily 


derive  the  following  sufficient  condition  which  Is  true  regardless  of  the 


relative  position  of  the  points  P^ . 


Corollari 


W ^ W 
\ - i 


then  x*  ■ P, 


astumm 
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This,  of  course,  Is  Identical  to  Theorem  1 which  we  gave  for  a 
much  more  abstract  problem  (l.e.,  problem  (TA)).  Comparing  Theorem  9 
to  Tlieorem  1 one  can  readily  sec  how  the  additional  structure  (l.e., 
assuming  the  Euclidean  norm)  leads  to  a more  powerful  result.  In  particular, 
under  the  Euclidean  norm,  Tlieorem  9 gives  a necessary  and  sufficient  condition 
while  Theorem  1 simply  gives  a sufficient  condition  (which  is  just  a special 
case  of  Theorem  9). 

Now,  turning  our  attention  from  the  iXiclidean  norm  case,  we  point  out 
the  possible  reformulation  of  certain  problems  into  linear  programs.  In 
particular,  problems  of  the  form  (T6)  can  be  reformulated  as  linear  programs 
when  the  types  of  norms  are  cither  the  generalized  Manhattan  or  the 
generalized  Tchcbychcff.  We  will  not  illustrate  the  absolute  value  "tricks" 
here,  but  instead  we  simply  refer  the  reader  to  [35]  (where  the  "tricks" 
arc  illustrated  for  the  Manhattan  norm).  It  is  an  easy  exercise  to  apply 
them  to  the  more  general  problems  (sec  [ 3A]  for  details).  ' 

Up  to  now  we  have  only  consldcrcrcd  the  properties  of  problems  of  the 
type  (T) . For  a summary  of  the  main  results  for  these  problems  sec  Figure 
3.2  which  associates  theorems  with  the  problem  structures  illustrated  in 
Figure  2.1.  Again.,  note  that  results  true  for  geneal  formulations  apply 
to  more  specific  ones  while  counter  examples  for  specific  formulations 
apply  to  more  general  ones. 

As  we  have  pointed  out  previously,  the  reader  can  easily  imagine 
an  analogous  figure  for  problems  of  type  (M)  and  one  could  develop  results 
for  (M)  slmlliar  to  problem  (T).  In  particular,  obvious  vcrslona  of 
Lemma  2,  Thgorem  6,  Theorem  7,  Exab.ple  I,  and  Example  2 apply  to  problem  (M) . 
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Also,  both  (T5)  and  (M5)  are  convex  programs  and  have  dual  programs  whose 
properties  can  be  exploited  (see  (9)  for  a discussion  of  duality  for  (M5)). 

Finally,  both  can  be  reduced  to  linear  programs  under  the  generalized 

# 

Manhattan  and  Tchebycheff  norms. 

On  the  other  hand,  versions  of  the  other  results  for  (T)  do  not  apply 
to  (M).  This  is  indicative  of  the  fact  that  these  arc  different  problems 
with  some  quite  different  properties.  This  fact  is  illustrated  by  the 
following  theorem. 

llicorcm  10 

The  problem 

(M9)  Min  Max  Hx  - P |! 

X i*l , . . . ,ir 

"*  is  equivalent  to  the  problem 

(M9)  Min  Max  Ijx  - P jj 

X lei 

I s (i  : Pj^  is  an  extreme  point  of  c.h.  {Pj^ , . . . ,P^} . 

Proof 

For  any  k G{l,...,m}  we  know  that  Pj^  - E P^^  where  E “ 

ici  id 

and  Xj^  5 0 i e I*  (Of  course,  if  k e 1 then  we  can  take 
Xj^  " 1 and  all  other  Xj^  “ 0.) 

Thus, for  any  x 

!|x  - Pjl  - Ijx  - E X^  Pjl  ^ E Xjlx  - Pj!  S Maxjjx  - Pjl. 
icl  id  id 


28  - 


Hence,  since  k was  arbitrary,  wo  have  Max  jlx  - s Maxllx  - P^jl. 

t"l , . . . ,ra  iel 

But  since  I is  a subset  of  [1 tn}  equality  must  hold  and  the  problems 

are  equivalent.  ' 

This  theorem  shows  that  extreme  poir.ts  to  the  sot  [Pj^ P^}  are  the 

only  positions  that  matter  in  determining  an  optimal  solution  for  (M9). 

This  is  not  surprising  in  that  members  with  extreme  positions  will  be.  the 
critical  ones  in  the  process  of  minimizing  maximum  utility  loss.  Ihis 

can  be  contracted  to  problem  (T)  where  all  points  {P^^ P^}  have  an 

effect  on  the  position  of  x*. 

Finally,  to  better  understand  tlio  nature  of  this  problem  and  its 
properties  the  reader  should  note  that  problem  (M9)  under  the  Euclidean, 
the  Manhattan,  and  the  Tchebycheff  norms  is  equivalent  to  finding  the 
ccnter(s)  of  the  smallest  circle,  diamond,  and  box  respectively  that  covers 

the  points  {P^ P^l . (Thus,  the  name.  Spherical  Covering  Problem).  This 

problem  has  a long  history  and  the  reader  might  refer  to  (9)  and  [11]  for  a 
good  introduction  to  it. 

U.  Conclusions  and  Comments 

We  have  shown  how  a compromise  decision  can  be  viewed  from  a 
location  theoretic  perspective.  Adopting  such  a perspective  has  important 
Implications  both  to  theoretical  behavioral  science  and  to  location  theory. 

With  respect  to  the  latter,  we  have  reviewed  and  developed  some  results  In  abstract 
location  theory  and  .have  shown  how  their  Interpretation  is  useful  in  understanding 
the  various  aspects  of  a compromise  decision  situation.  Tlie  abstract  approach 
adopted  here  is  useful  to  the  behavioral  science  since  the  less  restrictive  the 
assumptions  made  about  the  nature  of  the  empirical  world,  the  less  must  be  known  of 
the  world  in  order  to  determine  the  applicability  of  the  theory  (for  a related 
discussion  of  this  point  see  [25]). 
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Of  course,  more  specific  assuniptions  do  lead  to  more  powerful  statements 
about  the  nature  of  solutions  (as  illustrated  by  Theorem  1 and  Theorem  9).  The 
tradeoffs  between  abstractness  and  theoretical  "power"  are  Illustrated  in  the 

hierarchical  classification  of  Figure  3.2. 

Another  product  of  this  decision  approach  is  that  the  mathematical  concepts 
establish  an  unambiguous  vocabulary  for  the  underlying  concepts  as  well  as  a 
style  for  analyzing  phenomena.  This  becomes  especially  important  in  developing 
one's  Intuition  in  these  areas  since,  as  Examples  1 and  2 illustrate,  intuition 
may  be  misleading.  As  a further  example,  consider  tlie  ambiguity  of  goals  for  a 
benevolent  chairman.  In  particular,  both  (T)  and  (M)  represent  plausible  goals  in 

that  (T)  corresponds  to  maximizing  total  happiness  of  a committee  while  (H'l  can  be 
Interpreted  as  maximizing  cohesion  of  a committee.  Although  these  two  objectives 
shore  some  properties,  we  have  seen  how  In  general  they  are  quite  different  (e.g. , 
Theorem  10).,,  For  a further  discussion  on  this  point  see  (27). 

A by-product  of  the  paper  Is,  of  course,  a review  of  many  bf  the  results  in 
location  theory.  This  review,  however,  is  certainly  not  exhaustive.  For  example, 
multi-facility  problems,  network  problems,  and  incorporation  of  constraints  were 
haodly  mentioned.  It  should  be  noted  that  this  latter  topic  (i.e.,  constraints'* 
does  play  an  important  role  in  the  decision  problem  in  characterizing  feasible 
positions.  For  example,  a teacher  can  only  teach  between  0 and  168  hours  a 
week.  Also,  there  may  be  budget  constraints.  Hence,  although  we  have  not 
explicitly  considered  them,  constraints  are  an  important  consideration  in  the 
formulation  arid  solution  of  decision  problems. 

Tlie  incorporation  of  constraints  Is,  thus,  one  way  in  which  the  formulations 
in  this  paper  may  more  precisely  capture  reality.  Another  way  is  to  consider 
other  formulations  which  may' describe  a particular  situation. 

One  possible  approach  is  to  assume  additive  utility  functions  on  each  issue 
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for  each  member  so  that  the  chairnan's  problem  Is  to 

m n 

Min  E E W (x) 

X 1-1  J-1  J 

This  formulation  Is  a special  case  of  (Tl)  and  has  (T8.1)  as  a special  case 
of  It.  Alternately,  we  might  consider 

m n 

"Max"  for  "E"  and/or  "Max"  for  "E". 

1-1 m Irl  j-1 n J-l 

Some  .of  the  results  In  this  paper  can  easily  be  extended  to  such 
formulations. 

In  addition,  we  point  out  that  this  paper  has  presented  some  new 

results  In  location  theory.  In  particular,  we  have  given  a new  proof  to 

the  Majority., Theorem  (Tlieorcm  1)  as  well  as  a partial  generalization  of 

It  (Theorem  2).  Example  2 shows  that  the  dominance  results  In  [30]  cannot 

2 n 

In  general  be  extended  from  R to  R for  n £ 3.  Also  we  have  contrasted 
problems  (M)  and  (T)  by  showing  the  dependence  of  problem  (M)  on  extreme 
points  (l.e.,  Ttieorem  10). 

Finally,  in  contrast  to  this  paper,  see  [4]  , [19],  [26],  {29J  and  [33]  for 
sin  analysis  of  the  commitee  decision  analysis  under  majority  rule. 


REFERENCES 


1.  Arrow,  K.  Social  aiolce  and  Indtvldunl  Values  (>nd  ed.).  New  Haven- 

Yale,  1963. 

2.  Attneave^  F.^  "Dimensions  of  Similarity,"  American  Journal  of  PsycholoKv. 

1950,  63,  516-566,  ~~  “ 

3.  Black,  D.  Tlie  Theory  of  Committees  and  Elections.  London:  Cambridge, 


4.  Davia,  0.  A.,  Hinich,  M.  J.,  Ordeshook,  P.  C. , "An  Expository 

Development  of  a Mathematical  Model  of  the  Electoral  Process," 
yhe  American  Political  Science  Review  Vol.  LXIV.  Nn  7 itm*’ 
1970,  426-448.  ' ' 

5.  Dearing,  P.  M.  and  R.  L.  Francis,  "A.  Network  Flow  Solution  to  a 

Multifacility  Mlnimax  Location  Problem  Involving  Rectilinear 
Distances,"  (unpublished  manuscript) 

6.  Debreu,  G. , Theory  of  Value.  New  Haven:  Yale  University,  1959. 

7.  Downs,  A.,  "An  Economic  Tlieory  of  Political  Action  in  a Democracy  " 

Journal  of  Political  Economy.  1957,  65,  135-150. 

8.  Downs,  A.  ^ Economic  Theory  of  Democracy.  New  York:  Harpejr,  1957. 

9.  Elzinga,  D.  J.  and  D.  W.  Hearn,  "The  Minimum  Covering  Sphere  Problem  " 

h'lnagement  Science.  September  1972,  19,  96-104.  ’ 

10.  Fischer,  W.  and  H.  C.  Mlcko,  "More  About  Metrics  of  Subjective  Spaces 

and  Attention  Distributions,"  Journal  of  Mathematical  Psychology. 
1972,  9,  36-54, 

11.  Francis,  R.  L.,  "A  Geometrical  Solution  Procedure  for  a Rectilinear 

Distrance  Minimax  Location  Problem,"  unpublished  Technical  Note. 

12.  Goldberg,  R.  R.  Methods  of  Real  Analysis.  Blaisdell,  Waltham,  1964 

13.  Hotelling,  H,  "Stability  in  Competition,"  Economic  Journal.  1929  39 

41-57.  

14.  Hurter,  A.  P.  and  A.  Planchart,  "Constrained  Multifacility  Location 

Problems  with  Mixed  Norms:  A Geometric  Programming  Approach," 
(unpublished  manuscript). 


15.  Hyman,  R.  and  A.  Well,  "Judgements  of  Similarity  and  Spatial  Models," 

Perception  and  Psychophysics,  1967,  2,  233-248. 

16.  Kantorovich,  L.  V.  and  G.  P.  Akilov.  Functional  Analysis  in  Normed 

Spaces . Macmillan,  New  York,  1964. 

17.  Kuhn,  H.  W.,  "On  a Pair  of  Dual  Nonlinear  Programs,"  in  J.  Abadie  (ed.), 

Nonlinear  Programming.  John  Wiley,  New  York,  1967,  37-54. 

18.  Ordeshook,  P.  C.  , "Extensions  to  a Model  of  the  Electoral  Process  and 

Implications  for  the  Tlicory  of  Responsible  Parties,"  Midwest 
Journal  of  Political  Science,  Feb.  1970,  Vol,  XIV,  No.  1, 

43-70. 

19.  Riker,  W.  H.  and  P.  C.  Ordeshook,  An  Introduction  to  Positive  Political 

Theory.  Englewood  Cliffs;  Prentice  Hall,  1973. 

20.  Rockafellar,  R.  T,  Convex  Analysis.  Princeton,  1970, 

21.  Sherman,  C.  R. , "Nonmetrlc  Multidimensional  Scaling:  A Monte  Carlo 

Study  of  t;he  Basic  Parameters,"  Psychometrika , 37,  323-355,  1972. 

22.  Shepard,  R. , "Attention  and  the  Metric  Structure  of  the  Stimulus  Space," 

Journal  of  Mathematical  Psychology.  1964,  1,  54-87. 

23.  Smithies,  A.,  "Optimal  Location  in  Spatial  Competition,"  Journal  of 

Political  Economy,  1941,  49,  423-429.  i 

24.  Stokes,  D.,  "Spatial  Models  of  Party  Competition,"  American  Political 

Science  Review,  1963,  57. 

25.  Thorson,  S.  J.  and  J.  Stever,  "Classes  of  Models  for  Selected  Axiomatic 

Theories  of  Choice,"  Journal  of  Mathematical  Psychology  (forthcoming). 

26.  Thorson,  S.  J.  and  R.  E.  Wendell,  "Spatial  Analysis  of  Elec‘:oral 

Behavior,"  (in  preparation). 

27.  Thorson,  S.  J.  and  R.  E.  Wendell,  "Justice  and  the  Benevolent  Dictator: 

A Spatial  Approach,"  (in  preparation). 

28.  Tullock,  G.,  Toward  a Mathematics  of  Politics.  Ann  Arbor,  Michijan 

1968. 

29.  Wendell,  R.  E. , . "Conmlttee  Decision  Analysis  under  Majority  Rule," 

(unpublished  manuscript). 

30.  Wendell,  R.  E.  and  A.  P.  Ilurter,  "Location  Theory,  Dominance,  and 

Convexity,"  Operations  Research.  1973,  21,  314-319. 

31.  Wendell,  R.  E.  and  A.  P.  Hurter,  "Optimal  Location  on  a Network," 

Transportation  Science.  1973,  7,  18-33. 


J 


32.  Wendell,  R.  E.  and  E.  L.  Peterson,  "Duality  in  Generalized  Location 

Problems,"  Location  Theory  Session,  Joint  National  Meeting  of 
ORSA,  TIMS,  and  AIIE,  November  1972. 

33.  Wendell,  R.  E.  and  S.  J.  Thorson,  "Some  Generalizations  of  Social 

Decisions  Under  Majority  Rule,"  Econometrica  (forthcoming). 

34.  Wendell,  R.  E.  and  S.  J.  Thorson,  "A  Mathematical  Study  of  Decisions 

in  a Dictatorship,"  The  George  Washington  University,  Nonlinear 
Programming  Symposium,  March  1973. 

35.  Wesolowsky,  G.  0.  and  R.  L.  Love,  "The  Optimal  Location  of  New 

Facilities  Using  Rectangular  Distance,"  Operations  Research, 
1971,  19,  124-129. 

36.  Witzgall,  C.  Optimal  Location  of  a Central  Facility:  Mathematical 

Models  and  Concepts.  National  Bureau  of  Standards  Report  8388, 
Gaithersberg,  Maryland,  1965. 


1 

1 

I 

J 

I 

I 

I 

J 

} 

1 

1 

1 

I 

1 

i 

I 


Classes  of  Models  for  Selected 
Axiomatic  Theories  of  Choice^ 


Stuart  J.  'fhorson 
Project  for  TTieoretical  Politics 
Deprartment  of  Political  Science 
Ohio  State  University 


John  Stever 

Center  for  Ccmparative  Studies  in 
Technological  revelopment  £ Social  Change 
University  of  Minnesota 


1973 

Project  Research  Report  No.  7 


The  research  described  in  this  paper  was  in  part 
supported  by  ARPA  Contract  No.  IV\HC  15  73  C 0197. 


2 


Abstract 

Adding  a reversibility  axiom  to  the  other  axioms  of  Luce's  (1959) 
probabilistic  ranking  theory  results  in  an  impossibility  theorem  - 
that  all  alternatives  in  an  alternative  set  are  equally  likely 
to  be  chosen  (i.e.  that  preferences  are  random).  This  Imposs ibi 1 1 Ly 
theorem  is  generally  avoided  by  removing  the  reversibility  axiom. 

Using  simple  algebraic  methods  such  a modified  theory  Is  shown 
to  contain  a theorem  similiar  to  the  impossibility  result.  These 
results  are  discussed  within  the  framework  of  mathematical  model 
theory  - model  theory  deals  with  the  relations  between  sets  of 
sentences  (theories)  and  the  structures  which  satisfy  these 
sentences  (mocieis)  - to  illustrate  the  applicability  of  model 
theory  as  an  analytic  tool  in  theory  development. 
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Considerable  work  by  mathematical  psychologists  has  been  devoted  to 
developing  axiomatic  theories  of  choices.  In  this  paper,  a particular 
set  of  probabilistic  ranking  theories  (PRT)  (Luce  5 Suppes,  1965)  will 
be  examined  from  a model -theoret I c perspective.  Probabilistic  theories 
of  choice  are  those  which  assume  that  an  individual 's  choice  responses 
are  governed  by  probability  mechanisms  and  ranking  theories  are  those 
which  attempt  to  explain  (describe)  relations  between  results  of  experiments 
in  which  individuals  are  asked  to  select  one  item  from  among  a number  of 
alternatives  and  experiments  in  which  he  is  asked  to  rank  order  the  alternatives. 

Some  of  the  most  important  theoretical  work  in  the  area  of  PRT  may  be 
found  in  Luce  (1959).  Unfortunately,  nearly  all  attempts  to  develop  PRT 
quickly  lead  to  the  apparently  anomolous  result  to  be  shown  below  (Block  6 
Marschak,  I960,  p.  Ill;  Luce,  1959,  p.  69;  Luce  6 Suppes,  19^5,  pp.  356-358). 

First,  however,  the  axioms  of  the  theory  must  be  carefully  specified. 

In  doing  this,  it  is  important  (the  reasons  for  this  will  become  clear 
later)  to  distinguish  between  the  "calculus  axioms"  and  the  "proper  axioms. 
Calculus  axioms  are  those  containing  no  "ext ra-log i ca 1 constants"  (Bral thwai te , 
1959,  p.  ^29)  and  may  be  thought  of  as  providing  the  basic  logic  for  manipu- 
lating the  sentences  in  the  theory.  Proper  axioms,  on  the  other  hand,  are 
those  containing  non-vacuous ly  extra  logical  constants  and  correspond  to  the 
"substantive"  axioms  for  the  theory. 

The  Axioms 

The  distinction  betv^n  calculus  and  proper  axioms  will  be  made  more 
clear  by  a specific  consideration  of  the  axiom  sets  used  by  Luce  (1959). 

The  calculus  axioms  for  Luce's  PRT 


are 


those  of  the  probability  calculus  and  are  set  out  as  below: 
ca(l)  For  S c T,  0 _<  P^(S)  < 1 
ca(2)  P^(T)  = 1 

ca(3)  i f R,  S c T and  R n S - (!,  then  P^(R  U S)  *=  Pj(R)  + P-,-(S)  . 

In  axiom  ca(l),  T is  a finite  subset  of  the  universal  set  U,  and  it  is 
asserted  that  for  any  subset  S of  T,  the  probability  that  some  element  x 
(of  T)  is  in  S (designated  by  P^(S))  Is  greater  than  or  equal  to  zero  and 
less  than  or  equal  to  one.  Axiom  ca(2)  tells  us  the  probability  that  some 
element  x (of  T)  is  in  T equals  one.  Axiom  ca(3)  says  that  If  R and  S are  two 
subsets  of  T ‘iuch  that  the  intersection  of  R and  S is  the  empty  set  (0),  the 
probability  that  some  elemert  x (of  T)  is  in  R union  S equals  the  sum  of  the 
probabilities  that  x is  in  R or  S. 

The  next  thing  to  be  done  is  to  specify  the  proper  axioms.  Let  us  restrict 
ourselves  to  situations  in  which  an  individual  Is  faced  with  three  alternatives, 
and  let  A - (a,  b,  c)  denote  an  arbitrary  set  with  three  elements.  Then 
P (x)  will  be  the  probability  that  an  Individcal  will  choose  x as  his  most 
preferred  alternative  from  the  set  A (that  is,  the  variable  x may  take  on  the 
value  a,  b,  or  c) . A might  be  the  set  of  dishes  on  a menu  with  "a"  representing 
roast  beef,  "b"  steak,  and  "c"  hamburger.  would  then  be  the  probability 

of  preferring  roast  beef  out  of  the  alternatives  in  A. 

Further,  let  p(x,  y)  denote  the  probabl 1 1 ty  that  an  Individual  prefers 

alternative  x to  alternative  y in  the  reduced  set  {x,  y).  Finally,  p(x,  y,  z) 
will  be  the  probability  of  ranking  the  three  alternatives  from  most  preferred 
to  least  preferred  in  the  order  x,  y,  z.  The  notation  p(x,  y)  and  p(x,  y,  z) 

Is  an  abbreviation  of  the  set  notation  Introduced  above.  For  example,  p(x,  y) 
replaces  P^^^  statements  like  P^j^^  yj(x)+  y}^^^ 

’’{x,  y}^  y}  ) - 1 are  rewritten 
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as  p(x,  y)  + p(y,  x)  = 1 . It  'will  be  assumed  throughout  this  paper  that 
none  of  the  functions  P^,  p,  p takes  the  value  zero  for  any  argument. 

With  this  notation  several  proper  axioms  relating  how  alternatives  are 
ranked  can  be  written.  The  first  such  axiom  will  be  the  decompos 1 t Ion 
axiom: 

pa(l)  (Decomposition):  p(x,  y,  z)  = P^(x)p(y,  z) 

The  decomposition  axiom  simply  states  that  the  probability  of  preferring 
X to  y and  y to  z may  be  decomposed  into  the  product  of  the  probability  of 
choosing  x as  the  most  preferred  alternative  in  A and  the  probability  of 
preferring  y to  z. 

The  second  assumption  Is  the  consistency  axiom: 

pa(2)  (Consistency):  (i)  P^(x)  = p(x,  y,  z)  + p(x,  z,  y) 

(li)  p(x,  y)  = y» 

The  intended  interpretation  of  this  axiom  should  be  fairly  self  evident. 
It  simply  asserts  that  there  is  consistency  between  choice  rankings  and  that 
adding  irrelevant  alternatives  will  not  change  the  ranking.  An  important 
concern  then  might  be  in  alternative  ways  of  calculating  p(x,  y) . That  is, 
what  is  the  probability  of  say,  preferring  steak  to  roast  beef  when  hamburger 
is  not  available?  Proper  axioms  (1)  and  (2)  together  with  the  calculus 
axioms  can  be  used  to  prove: 

Pa(x) 

Theorem  1:  p(x,  y)  “ 

Pa(x)  + 

Proof : 

(1)  p(x,  y)  = P^(x)p(y,  z)  P^(x)p(z,  y)  + P^(z)p(x,  y) 

by  pa(2) ( 1 i ) and  pa(l) 

(2)  p(x,  y)  (1  - P^(z))  - P^(x)(p(y,  z)  + p(z,  y))  - P^(x) 

since  p(y,  z)  + p(z,  y)  ■ 1 
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(3)  p(x,  y) 


Pa(x) 


(1  - Pa(z)) 


W 1 - Pa(2)  = 


(5)  p(x,  y)  = 


P (x) 
_A 


Pa(x)  + P^(y) 


1 - P.(z)  is  assumed  to  be  0 

M 


by  ca(2)  and  ca(3) 
by  substitution  of  (A)  into  (3)1* 


Theorem  i,  in  a more  general  form,  is  known  as  Luce's  choice  axiom,  it 
can  easily  be  shown  that  Theorem  1 together  with  proper  axiom  1 or  proper  axiom  2 
implies  the  other  proper  axiom.  This  can  be  shown  to  be  true  where  the 
cardinality  of  the  alternative  set  A is  any  finite  n and  not  only  for  n equal 
to  three.  Equally  important,  there  is  empirical  evidence  suggesting  that 
Theorem  1 provides  highly  accurate  predictions  of  reduced  set  choice 


probabilities  for  certain  types  of  alternative  sets. 

Now,  let  P *(x)  be  the  probability  of  choosing  x as  the  1 eg|,s t preferred 
alternative  in  A.  Similarly,  let  p*(x,  y)  - P*^  ^j(x)  and  let  pA(x,  y,  z) 

be  the  probability  of  having  the  rank  order  x,  y,  z when  asked  to  rank  from 
least  preferred  to  most  preferred.  The  last  proper  axiom,  the  reversibility 
axiom,  can  now  be  stated: 

pa(3)  (Reversibility):  (i)  P*(x,  y,  z)  - p(z,  y,  x) 

U i)  p’'(x,  y)  “ p(y,  x) 

(iii)  pad)  and  pa(2)  hold  for  P^'\  p*,  (?* 

The  reversibility  axiom  simply  states  that  the  probability  of  getting  a certain 
ranking  when  going  from  most  preferred  to  least  preferred  is  the  same  as 
getting  the  reverse  of  that  ranking  when  the  criterion  is  gomg  from  least  to 
most  preferred. 

Surprisingly,  it  Is  possible  to  prove  that  If  decomposition,  consistency, 
and  reversibility  hold,  nil  alternatives  are  preferred  with  equal  probability, 
that  is,  that  preferences  are  random.  In  other  words. 
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Theorem  2:  ~ ” ^A  " ^A  * ^A  ' 

Proof;  It  will  be  sufficient  to  show  P.(x)  » P (y) , since  axiom  pa(3)  implies 

A A 


the  same  result  for  P 

A 

(i)  p(x,  y,  z)  = P^(x)p(y,  z) 

* I \ A , 


by  pad) 


(2)  p‘(z,  y,  x)  = P ' (z)p  (y,  x)  = P (z)p(x,  y) 

A ^ 


(3)  P^(x)p(y,  z)  = P^  (z)p(x,  y) 


P/^  (z)p(x,  y) 
(A)  P (x)  

^ p(y.  z) 


(5)  P (y) 


P^’(z)p(y,  x) 


^ p(x,  z) 

P«(x) 


(6)  p(x,  y) 


P.W  + Pa(y) 


by  pa(3) (I i I ) and  (II) 

by  pa(3)(I)  applied  to  steps  (1)  and  (2) 

by  rewriting  (3) 

by  Interchanging  x and  y in  (k) 

Theorem  1 


(7)  p(x,  y)  ^ 


P^*(z)p(x,  y) 

p(y.  z) 


P^*(z)p(x,  y)  P^*(z)p(y,  x) 


by  substituting  (4)  and  (5) 
into  (6) 


p(y.  z) 


p(x,  z) 


by  simplification  of  (7) 

by  interchanging  the  positions  of 
x,  y,  z In  (8) 

since  p(z,  x)  - 1 - p(x,  z)  ■ 

1 - p(y,  z)  - p(z,  y) 

1/2  by  (9)  and  (10) 

substituting  1/2  for  p(x,  y)  In  (6)  .| 

(For  a proof  of  Theorem  2 for  the  n-al ternatl vo  case,  see  Luce  6 Suppes,  1965, 

pp.  356-358.) 


(8) 

p(x,  z) 

* p(y. 

z) 

(9) 

p(x,  y) 

“ P(z, 

y) 

p(y,  x) 

■=  p(z. 

x) 

(10) 

p(z,  x) 

• p(z, 

y) 

(11) 

p(x,  y) 

= p(y, 

x) 

(KO 

P,(x)  . 

P,(y) 

i , 
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These  results  seem  contrary  to  experience.  Unfortunately,  the  culprit 
is  not  obvious.  Proper  axioms  (1)  and  |2\  are  the  most  likely  suspects.  However, 
together  they  imply  Luce's  choice  axiom  (Theorem  l)  which  has  considerable 
empirical  support.  Moreover,  Luce's  choice  axiom  together  with  either  proper 
axiom  1 or  2 implies  the  other.  Thus  if  it  is  wished  to  retain  Theorem  1 as  a 
theorem,  both  proper  axiom  (H  and  (2^ must  be  retained.  If,  on  the  other  hand. 
Theorem  1 is  made  an  axiom,  then  both  pa(l)  and  (2)  must  be  thrown  out.  Ax>om(3) 
(reversibility)  seems  to  be  some  psychologist's  favorite  candidate  for  elimination 
Their  argument  is  that  It  makes  no  operational  sense  to  ask  a person  to  pick 
his  "least  preferred"  alternative  from  some  set  of  (homogeneous)  alterna- 
tives. At  least  at  first  glance  this  claim  appears  very  unconvincing  (though 
the  reader  who  sees  potential  merit  in  it  is  referred  to  Luce  & Suppes , 

1965,  p.  358,  where  the  position  is  spelled  out).  One  need  only  introspect 
for  a moment  on  the  alternative  set  consisting  of  a thousand  dollar  bill, 
a hundred  dollar  bill,  and  a one  dollar  bill.  Few  people  would  find  it 
difficult  to  pick  out  their  least  preferred  alternative. 

Theorem  2 is  not,  it  would  seem,  a trivial  result.  It  was  obtained 
by  making  three  apparently  Innocuous  assumptions  about  how  Individuals 
related  choice  probabilities  over  a three  alternative  set.  Yet  these 
proper  axioms  together  imply  that  unless  P^(a)  - P^(b)  - 
individual  who  ranks  the  alternative  elements  of  a three  element  set  In 
the  same  fashion  regardless  of  whether  he  ranks  them  from  most  preferred 
to  least  preferred  or  from  least  preferred  to  most  preferred  is  exhibiting 
behavior  which  Is  inconsistent  with  that  described  by  proper  axioms 
(i ) and  (2)  . 

What  then  is  the  theorist  to  do  In  the  face  of  such  an  anomaly? 

One  option  is,  of  course,  to  Ignore  proper  axiom  (3)  and  simply  develop 
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cSe  theory  using  proper  axioms  (1)  and  (2).  A second  option  Is  to  investi- 
gate tia"  mathematical  structure  underlying  the  axioms  in  question  to  see 
whether  results  which  appear  disturbing  result  directly  from  equally  dis- 
turbing (but  more  subtle)  properties  of  the  class  of  models  satisfying  these 
axioms  (and  therefore  theorems  as  well).  Indeed,  this  appears  to  be  the 
approach  suggested  by  Luce  and  Suppes  (1965)  when  they  wrote: 

They  (criticisms  of  probabilistic  choice  theories)  suggest  that  we  cannot 
hope  to  be  completely  successful  in  dealing  with  preferences  until  we  Include 
some  mathematical  structure  over  the  set  of  outcomes  that,  for  example,  permits 
us  to  characterize  those  outcomes  that  are  simply  substituabie  for  one 
another  and  those  that  are  special  cases  of  others.  Such  functional  and 
logical  relations  among  the  outcomes  seem  to  have  a sharp  control  over  the 
preference  probabilities,  and  they  cannot  long  be  ignored  [p.  337j . While 
it  is  not  completely  clear  what  is  meant  by  the  above  passage,  it  does  seem  they 
are  suggesting  a closer  Investigation  of  the  mathematical  (logical)  structures 
underlying  various  theories  of  choice.  This  paper  represents  an  attempt 
to  explore  this  suggestion  for  probabilistic  ranking  theories  which  contain 
proper  axioms  (1)  and  (2). 

Model  Theory 

In  most  of  the  behavioral  science  literature,  no  clear  distinction  Is 
drawn  and  maintained  between  models  and  theories.  Indeed,  perhaps  the  most 

common  practice  is  to  use  "model"  and  "theory"  Interchangeabl’,'  as  synonyms 
as  in  Tversky  (1972):  "Since  the  present  theory  describes  choice  as 

an  elimination  process  governed  by  successive  selection  of  aspects,  it 
is  called  the  e,  iminatlon-by-aspccts  (EBA)  model  [p.  285J . It  would  seem 
that,  from  Professor  Tversky's  perspective,  it  could  as  well  have  been 
called  the  EBA  theory. 
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There  certainly  is  nothing  wrong  with  having  synonyms  for  such  frequently 
used  words  as  "theory."  However,  when  "theory"  Is  used  in  Its  technical 
sense,  there  is  a clear  distinction  which  can  be  made  between  "models"  and 
"theories,"  and  this  distinction  has  useful  consequences  for  the  topic  at 
hand.  A theory,  in  its  technical  sense.  Is  a set  of  sentences  which  is 
closed  under  deduction;  that  is,  the  set  contains  any  sentence  that  is 
logically  implied  by  any  other  sentences  in  the  set.  This  concept  requires 
some  preassigned  logical  framework  (e.g.,  first-order  predicate  calculus) 
(Quine,  1968,  p.  28l).  Whenever  an  axiom  system  is  proposed  (as  In 
Tversky,  1972),  this  usage  of  "theory"  is  implied.  On  the  other  hand, 
a nontechnical  theory  is  simply  a set  of  sentences  asserted  to  be  true. 

For  example,  the  entire  body  of  knowledge  on  some  subject  may  be  referred 
to  as  the  theory  of  that  subject,  as  in  the  phrase  "choice  theory." 

A corresponding  technical  notion  of  a model  for  a set  of  sentences 
(theory)  is  a mathematical  structure  which  satisfies  those  sentences.  Thus 
a model  is  a set-thdoreti c structure  while  a theory  Is  a collection  of 
sentences  in  some  language.  More  specifically,  a set-theoretic  structure  M 
is  a set  of  elements  (objects),  A“^ap  a2»'**}»  together  with  a set  of 

relations  of  order  i,  p/',  Pj  ^ "'av  expressed 

M = <A;  P,'  ‘ , P2  ^ ‘ 

A formal  language  L in  which  properties  of  M can  be  expressed  will 
consist  of  formulas  generated  by  a specified  set  of  rules,  say  the  predicate 
calculus,  from  an  alphabet  consisting  of  relation  symbols  (R, , R2 » • • 1 . 
variable  symbols  (x,  , x,,...),  connectives  (-i,  v , a , . . . ) , and  quantifiers 
(V,3).  Since  functi'^ns  and  constants  are  special  kinds  of  relations, 
function  symbols  (f , , fi,...)  and  constant  symbols  (c,.  cz,...)  will  ^^Iso 
be  used  in  L.  The  language  L will  be  assumed  to  be  first  order,  that  is, 


J" 
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its  variables  range  over  the  elements  of  A (as  opposed  to  ranging 
over  the  subsets  of  A,  or  sets  of  subsets,  etc.).  Sentences  In  L are 
formulas  containing  no  free  variables. 

Let  T be  a set  of  axioms  in  a language  L.  If  cp  Is  a mapping  of 
constant  symbols  occurring  in  T into  the  set  of  objects  A,  and  also  a 
mapping  of  relation  symbols  occurring  in  T into  the  set  of  relations  in 
M,  then  M provides  an  interpretation  of  T undertp.  If  this  Interpretation 
results  in  the  sentences  in  T being  true,  then  M is  said  to  satisfy  T 
and  M is  a model  of  the  axiom  set  T.  A model  for  a set  of  axioms  then,  Is 
a set-theoret i c mathematical  Structure  which  Interprets  the  axioms  In  such 
a way  that  the  axioms  are  true. 

The  distinction  Just  made  between  objects  and  symbols  denoting 
objects  (constants)  and  between  relations  and  relation  symbols  should 
be  emphasized.  The  reason  for  this  distinction  Is  that  each  mapping 
onto  the  objects  and  relations  in  a structure  M provides  an  Inter- 
pretation of  the  symbols  in  T.  This  is  important  since  (as  will  be  shown) 
a given  axiom  set  can  have  more  than  one  interesting  Interpretation,  and 
only  some  of  them  will  be  models  of  the  set. 

One  of  the  nrast  obvious  problems  with  the  above  definition  of  model 
is  what  is  meant  by  a sentence  being  "true."  Rather  than  provide  an  ex- 
tended discussion  of  truth,  the  reader  Is  referred  to  Tarski  (19^4). 

The  important  question  here  Is  not  how  do  we  know  whether  a particular 
sentence  is  in  fact  true  but  rather  what  Is  meant  by  asserting  a sentence 
to  be  true.  This  latter  semantic  question  is  treated  In  considerable 
detail  by  Tarski  for  Important  classes  of  formal  languages  (including 

those  to  be  dealt  with  In  this  paper). 

In  order  to  make  this  definition  of  model  more  clear,  consider  a very 
simple  theory  T'  which  contains  only  two  proper  axioms: 


322?^ 
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Al:  (Vxj)  -•(xjRxj) 

A2:  (Vx,) (VX2) (VX3) [(X|Rx2  ^ X2Rx^)  ^ x,Rx3J  . 

Consider  further  the  following  two  msthemst I C3 1 structures. 

where  A Is  a finite  set  of  alternatives  and  P 
Is  the  binary  relation  "is  preferred  to" 


where  L Is  the  set  of  living  males  and  F 
Is  the  binary  relation  "Is  the  father  of". 

If  the  symbol  R is  mapped  onto  P , and  the  variables  are  assumed  to  range 

over  A,  then  Al  would  read  as  "for  all  alternatives  In  the  set  A,  It  Is 

never  the  case  that  an  alternative  in  A Is  preferred  to  Itself."  Axiom  A2 

would  read:  "For  any  triple  of  alternatives  in  the  set  A,  If  the  first 

alternative  Is  preferred  to  the  second,  and  the  second  Is  preferred  to 

the  third,  then  the  first  alternative  Is  preferred  to  the  third."  To 

claim  M*  to  be  a model  of  T'  Is  to  assert  the  truth  of  these  two 

sentences  (Al  and  A2).  Further,  Tarski  shows  that  asserting  a 

sentence  to  be  true  Is  equivalent  to  saying  It  Is  satisfied  by  all  Its 

objects.  Again,  there  exists  no  algorltlim  ror  determining  whether  a 

particular  sentence  is  in  fact  satisfied  by  all  Its  objects.  However,  to 

assert  that  T'  is  modeled  by  M Is  to  say  that  each  sentence  in  T'  Is 

satisfied  by  all  Its  objects. 

Let  us  now  examine  the  relation  between  the  structure  M**  and  the 
sentences  in  T*.  Do  we  want  to  assert  that  M**  Is  a model  of  T'7  In 

2 

this  case  the  <:|)  function  maps  the  relation  symbol  R onto  the  relation  F . 

Interpreting  Al  with  M**  results  In  the  sentence: 

"For  ail  males  in  the  set  of  all  living  males,  It  Is  never 
the  case  that  a male  Is  the  father  of  himself," 


M*:  (A;P^) 
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To  assert  that  M*''  is  a model  for  T*  i s to  assert  this  to  be  a true 
sentence.  And,  indeed,  the  sentence  Is  empirically  true.  However,  we 
must  be  careful  not  to  move  hastily  from  this  observation  to  asserting 
that  m''*  is  a modei  for  T'.  The  definition  of  a model  requires  that  all 
the  axioms  be  true  when  interpreted  by  a model.  Consider  A2.  Under  M 


we  have  the  foliowing  sentence: 

"For  any  three  maies  in  L,  if  malej  is  the  father  of  male2, 
and  male2  is  the  father  of  male3,  then  male)  is  the 
father  of  male3." 

Again,  to  assert  M*"  is  a modei  for  T'  is  to  assert  the  truth  of  this 

sentence.  Yet  this  sentence  is  empirically  untrue.  Indeed,  an  ordinary 

language  translation  of  this  sentence  would  result  in  the  assertion  that 

a crandfather  is  the  father  of  his  grandson.  The  reason  "is  preferred  to" 

seems  a satisfactory  Interpretation  of  R and  "is  the  father  of"  does  not 

is  that  "is  preferred  to"  is  generally  thought  to  be  a transitive  reiation 

(as  asserted  by  A2)  and  "is  the  father  of"  is  not  transitive.  Thus  the 

structure  M**  is  not  a model  for  T'. 

Another  transitive  relation  is  "is  greater  than."  If  the  letter  "1" 

denotes  the  set  of  integers,  and  denotes  "is  greater  than,"  then  the 

structure  (l,  >)is  a model  for  T',  A third  transitive  relation  "is  grisater 

than  or  equal  to"  may  be  denoted  by  'V'.  Consider  whether  the  structure 

(l,  >yis  a model  of  T'.  Clearly  axiom  A2  is  true  with  this  interpretation; 

however,  Al  reads  as  follows: 

"For  any  integer,  it  is  never  the  case  that  the  integer 
is  greater  than  or  equal  to  itself." 

Most  of  us  would  assert  this  sentence  to  be  false  and  not  allow 


as  a model 


for  T'. 


1^ 


Hopefully,  these  overly  simplistic  examples  provide  a general  sense 
of  how  the  terms  "model"  and  "theory"  are  being  used  in  this  paper. 

Moreover,  it  should  be  clear  from  the  above  discussion  that  it  is  possible 

i 

to  develop  a theory  of  models.  In  Robinson's  (1963)  words:  "Model 

theory  deals  with  the  relations  between  the  properties  of  sentences  or  j 

sets  of  sentences  specified  In  a formal  language  on  one  hand,  and  of  the 

mathematical  structures  or  sets  of  structures  which  satisfy  these  sentences,  J 

on  the  other  hand  [p.  )]".  j 

Note  the  similarity  between  Robinson's  definition  of  model  theory 
and  Luce  and  Suppes'  quote  In  the  previous  section.  In  the  next  section  j 

a result  analogous  to  Theorem  2 (proved  using  proper  axioms  (l)  - (3))  ^ 

will  be  shown  to  exist  for  the  more  commonly  encountered  proper  axioms  j 

(1)  and  (2),  and  some  of  the  model  theoretic  concepts  introduced  here  ^ 

will  be  used  to  analyze  these  two  axiom  sets. 

i 

Algebraic  Results 

This  section  begins  with  some  algebraic  manipulations  on  the 
equations  in  proper  axioms  ( 1)  and(2^  The  results,  theorems  3 and  1*,  together 
with  theorems  I and  2,  will  then  be  discussed  in  model -theoret I c terms. 

in  the  three  alternative  case  there  ai^e  six  possible  rankings  of  | 

those  alternatives.  For  notatlonal  convenience  the  corresponding 

probability  values  will  be  denoted  by  the  set  of  svmbols  | 

(aj,  32,  b| , b2,  cj,  C2}  as  follows:  . 

F(x,  y,  z)  - a,  p(y.  x.  z)  - b2  I | 

p(x,  z,  y)  - a2  p(z,  y,  x)  - r,  ; 

p(y,  x)  - b,  p(^.  X,  y)  - C2  I 
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The  following  derivation  in  terms  of  the  value  - p(x,  y,  z)  may  be 
applied  to  each  of  the  elements  \nV.  In  the  decomposition  formula  for 

p(x,  y,  z), 

p(x,  y,  z)  » • p(y.  z)  . ^ 

(1)  may  be  expanded  by  making  substitutions  on  the  right  according  to  the. 

formulas  in  axiom  pa(2),  yielding 

?(x.  V.  z)  - (?(x.  y.  Z)  t?(x,  X,  y))(F(x,  y,  z)  ♦ F(y.  z,  x)  * ph . x.  z))  . (?) 
Substituting  the  notation  from  above  yields  the  equation 

a j = (a  j + 82)  (a>  t)|  + ‘ 

Expanding  the  right  side  of  (3) 
a, 


- a, 2 + 3^82  ^ a,b,  + a,b2  ^ ajb,  + a2b2 . 


(3) 


(M 


and  collecting  terms 


0 * 3^^  + (a2  + bj  + b^  ” l)a|  + 32(b|  + b2) , 


(5) 


yields  a quadratic  expression  In  a,.  Applying  the  quadratic  formula  to  solve 

for  t'ij  results  in  

1 - (32  + b,  + b2)+  v/^  - (a2  ^ b,  + b2))^  - ^82^^!  ^ 


And  letting  g(y,.  y2.  y3)  denote  the  function  represented  in  (6), 

1 - (y,  + y2  y3)  ■ ^^1  ^2  ^3^^  “ ^yi^^2  ^3^  (7) 

g(yj.  y2.  y3)  " 'i  ’ 

the  results  of  applying  the  above  procedure  (l  - 6)  to  each  of  the  six 

rankings  are  abbrev  ? as  follows: 

a,  . 9(aj.  b|,  b^.  b^  - g(b|,  a,,  az) 

aj  - g(a  , c,,  cj)  c,  - 9(c2,  b|.  bj)  (8) 


b,  - g(b2,  Cj , C2) 


g (c 1 , a 1 , 82^  • 


Making  the  natural  assumption  that  all  \\he  probability  functions  are 
real-valued,  the  quantity  under  the  radical  In  (7)  must  be  nonnegative,  thus 
yielding  six  inequalities  of  the  form 


A 
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('  - (y,  + y2  + 

in  the  next  section,  the  consequences  of  varying  this  assumption  are 
cons i dered. 

Suppose  now  that  the  vaiues  in^tT  are  not  al  i equai  . What  are  the 
impiications  of  the  equations  and  inequalities  derived  above  upon  the 
range  of  vaiues  that  elements  of  may  assume?  Theorems  3 snd  ^ and  Inequaiity 
(17)  show  that  even  after  removing  axiom  pa(3),  the  elements  of  can  take 
on  reiativeiy  few  vaiues. 


In  order  to  further  simplify  the  algebraic  calculations,  let  the 
variable  symbol  a be  defined  in  the  following  equation: 


y,  + y2  + 

y3  “ 1/2 

+ a . 

(10) 

Subst i tut  ing 

(iO)  into 

(9)  gives 

(1  > (1/2 

+ a))2  - 

^yi (ya  + y3)  1 

(11) 

and  rewriting 

(10)  as 

(y2  + y3)  - 1/2  + a - Yj  gives 

(1  - (1/2 

* a))^  - 

l»yj(l/2  + a - y^)  ^ 0 ,and 

(12) 

CM 

I 

<M 

(13) 

yj^  - (1/2  + a)y, 

- ^ 10  • 

Applying  the  quadratic  formula  again,  this  time  to  find  the  zeros  in  (13) » 
the  expression  on  tlie  left  in  (13)  Is  shown  to  take  on  the  value  zero  when 
y^  = (1/1*  + a/2)  + ^^72  (0  1 “ < ’/2),  (IM 

and  hence  (13)  is  satisfied  when  the  value  of  yj  is  outside  the  Interval 


Since  only  six  different  sets  of  values  for  the  arguments  of  the  g 
function  are  of  interest  (cf.  (8)),  the  corresponding  six  values  of  a can  be 
denoted  as  follows: 

+ bj  + bj  - 1/2  + a^^  ‘’l  + 82  - 1/2  + “b) 

a,  + c,  + C2  - 1/2  + a.,  + b2  - 1/2  + (15) 

c,  + aj  ■ 1/2  + Ocj  • 


I 

i 


{ 

1 


0 


I 

i 


b2  + C]  + C2  ■ 1 /2  + Wb2 
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Observe  that  = "Cig^ . ‘^b|  “ ”‘^b2'  “C|  “ 
are  in  the  interval  (-1/2,  1/2). 


Theorem  3‘-  If 


a 


‘3  2 


= a =0,  then  all  the  values  ai,  a- , • • • > 
C2 

are  equal. 

Proof:  From  {!!:>),  aj  = b2,  32  “ ^2*  ^1  “ ^1  ' 

Substituting  aj  for  b2  in  (3),  yields 
( i)  aj  •=  (aj  + 32)  (2a|  + bj)  . 

Using  the  same  procedure  as  above  (1  - 6).  an  inequality  analogous  to  O) 


can  be  derived  from  (i): 

(li)  (1  - (232  ' ®®2^1  — 

which  can  be  rearranged  as  ^ 

(iii)  - (bj  + l)a2  4 2 ) - 

Applying  the  quadratic  formula  again  results  in 


/r 

(iv)  a^  1 1/2  + Y 

This  inequality  may  also  be  derived  for  the  pairs  (b,,  and  (b2,  , that  !■ 


b2  ^ 

(v)  b,  < 1/2  + - - and 

^2  2— ■ 

(vi)  b^  1 1/2  + Y '^^2- 

The  inequalities  (iv)  - (vl)  together  with  a2  + b,  + b2  - 1/2  Imply  that 
each  of  the  values  32*  b,,  b2  Is  less  than  .19.  For  example,  If  - .19, 

then  (vl)  Implies  b^  < .16,  and  hence  bj  - 1/2  - (32  + b2)  > .15.  However, 
bj  > .15  implies  ^ .19  since  the  function  (1/2  + b,/2  - y/b^)  Is  a 

strictly  decreasing  function  In  the  Interval  [0,  Ij  and  Its  value  at  b^  - .15 
is  less  than  .19.  This  kind  of  contradiction  can  be  derived  If  any  of  the 
values  int  is  ^ .19.  Hence  all  six  values  must  fall  in  the  Interval 

(.12,  .19). 


a A- 
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yields 

, (1/2-0.) 
a,  - (1/2  + a)a,  + 


Now  it  is  straightforward  to  show  that  (i)  implies  a^  * 32-  l-«t 
+ e where  0 < |e|  < .07.  Then 


* (a,  + a2)(2a,  + b^) 

= (2a|  + e)(l/2  - e)  since  + a,  + 82  - 1/2 

=*aj  + e (1/2  -e  "2a|) 

which  implies  (1/2  - e - 2a,)  - 0,and  hence  a,  - 1/4  - c/2  > .215.  Therefore 

E»  0 and  a|  ” ai-  The  other  equalities  are  derived  similarly.  I 

Thus  the  assumption  that  not  all  values  Int  are  equal  implies  that  at 

at  least  one  of  the  a's  is  greater  than  zero.  For  definiteness  assume  that 

a > 0 and  let  a denote  this  particular  value.  Substituting  a,  for  y,  in  (13) 
a| 

2 

- > G 06) 

^ I4  i ^ ) 

which  implies  (cf.  I4) 

a,  _<  (1/4  + a/2)  or  a^  ^ (1  / 4 + T)  +7^  • 07) 

That  is.  given  the  value  of  aa,  > 0,  the  value  of  a,  lies  outside 

an  interval  of  length  v/iTa,  centered  ai  (1/4  + synnetry  of 

the  expression  in  (9).  the  sum  (c,  + C2)  rnust  also  lie  outside  that  Interval. 
For  example,  if  aa,  « 1/8.  then  either  a,  < I/I6  and  c,  + Cj  ^ 9/l6  or 
a,  > 9/16  and  c,  + C2  I/I6. 

Does  this  result  make  a difference?  The  following  detailed  example 
illustrates  the  Implications  of  (17).  it  is  only  loosely  analogous  to  a 
choice  experiment  in  Luce's  sense;  however,  Intuition  suggests  that  axioms 

pad)  and  pa(2)  should  hold. 

imagine  three  barrels,  labelled  U.  V,  W,  each  of  which  contains  ten 
balls  of  varying  size.  Barrel  U contains  5 balls  of  size  u,.  3 balls  of 
size  U2,  and  2 balls  of  size  Uj.  V contains  4 balls  of  size  v,.  3 of  size 
V2.  and  3 of  size  V3.  W contains  1 ball  of  size  w,.  3 of  size  wj.  and  6 of 


J 


-1 


I*  - ' _ 

....  **' 
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w^.  The  relative  sizes  of  the  u.  v,  and  w's  are 
Uj  > Vj>  w,  > U2>  V2  W2  ^3  ''3  ^ '^3- 

An  event  will  consist  of  drawing  three  balls,  one  from  each  barrel 


There  are  a number  of  probability  functions  one  could  compute  In  this 
situation  using  elementary  notions  of  probability  theory  (i.e.,  expressions 


implied  by  ca  1-3).  Let  q,(x)  denote  the  probability  that  the  ball  drawn 
from  the  X parrel  (X  = U,  V.  or  W)  is  the  largest  of  the  three  drawn  in  a 
given  event.  Let  q2(X.  Y)  be  the  probability  that  the  ball  drawn  from  X is 
bigger  than  the  ball  drawn  from  Y.  And  finally,  let  q^(X,  Y,  Z)  denote 
the  probability  that  the  sizes  of  the  three  balls  are  ordered  x ^ y > z. 


The  values  of  the  three  functions  for  this  example  are  as  follows: 
q^CU)  - .698 
q,(V)  - .251< 
q^  (W)  “ . 0^*8 


(17)  to  b,. 


1 .26  /26 


q2(U. 

V) 

» .7^0 

93(0, 

V, 

w)  “ 

.596 

q2(U. 

w) 

0 

<T\ 

00 

1 

93(0, 

w, 

v)  " 

. 102 

w) 

- .850 

9^(V, 

w. 

u)  “ 

.062 

u) 

- .260 

93  (v. 

u. 

w)  - 

.192 

92 

u) 

* .110 

93  (w, 

V. 

u)  - 

.006 

q2(W, 

V) 

*=  .150 

93  (w , 

u, 

v)  “ 

.0^*2 

. . . , c 

2 as  before,  we 

have  a I 

m 

596, 

^2  ’ 

76 

=>  1/2  + .26 

“ 1/2  + . 

Applying 

< .38 

.36  - .02 

or  , 

1 ^ .26  ^ 

b,  > TT^  T-  /T-  ^ .36  + .36  - .74 
However,  b^  does  not  satisfy  either  Inequality,  Implying  that  the  functions 
q^,  q2,  and  q^  do  not  satisfy  axioms  pa(l)  and  pa(2)  . 

For  he  case  being  discussed  in  which  at  least  one  of  the  «'s  Is  assumed 
greater  than  zero,  an  even  stronger  result  than  (17)  can  be  shown. 
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Theorem  ^ : Let  ^ > 0.  Then  given  two  values  Sj  and  a^j  (satisfying  i7), 
tricre  exist  exactly  two  combinations  of  values  for  a2 , Lj  , 62,  C)  , C2  such  that 
pa(l)  and  pa(2)  are  satisfied. 

Proof:  To  show  that  82  depends  only  upon  Oj  and  aa|,  combine  (7)  and 
(8)  to  get 

i - (aj  + Cj  + C2)  + vMl  - (a|  + C|  + C2))^  - ^a,(c|  + C2) 


From  (15), 

( i i ) Cj  + * 1/2  + Oai  - a,  • 

Substituting  (li)  into  (i)  gives 

(1/2  - Oaj)  + y(l/2  - tta,)^  - '♦a, (1/2  + Oa ) - a)) 

(iii)  a,  " — 

^ 2 


To  derive  a formula  for  C21  begin  again  as  in  (I) 

1 - (c|  + a|  + 82)  »y^(l  ■ (Cj  + aj  + 82)  ^^C)(a)  + 82) 

(iv)  c * , 

2 2 

and  substitute  (il)  Into  (iv).  The  resulting  expression  can  be  simplified  to 

2 2 

(v)  (C2  + (32  + Oa,  - '/2))  - - (82  + ^a,  ' >/2))  + Mc2+a,-  aa,)(aj  + a^,)  . 

The  squared  terms  cancel  in  (v)  , which  can  then  be  solved  for  02^ 

(1/2  + aa|  - ai) (a,  + a,) 

(vi)  Cj  - 

(1/2  - aa I + a I ) 

Solving  (i i ) for  Cj  gives 

(vi i)  C|  - 1/2  + - aj  - C2  . 

Formulas  for  b2  and  b^  are  derived  In  a similar  way,  using  another 
equation  from  (15) 

(viii)  b|  + b2  ■ 1/2  ■ ®a)  " ^2" 

(1/2  “ oia|  ” a2){aj  ■*"  32) 

()x)  b - ^ , 

2 (1/2  + Ogj  + 82) 
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Observe  that  two  values  are  generated  for  a2.  but  that  for  each  of  those 
values  there  is  a unique  set  of  values  for  bj,  b2 , Cj , and  C2 . I 

As  an  example  of  a set  of  values  obtainable  according  to  the  formulas 

in  theorem  let  aj  = 7/64  and  aaj  = '/32.  Then 


9 , 21 -P? 

‘^2  " P" 


21 


and  C2 


27 

TT^  ’ 


ot 
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PT 


9-27 


9-28 


27-9 

37^ 


and 


27-28 
37^  • 


Consider  now  a mode  I -theoret i c framework  in  which 
above  in  the  axiomatic  choice  theory  can  be  discussed, 
to  define  a first-order  language  L adequate  to  tSKpre.^s 
L will  contain  the  following  components: 

(a)  Relation  symbols  to  represent  IR 


the  theorems  proven 
The  f i rst  step  i^ 
tne  axioms  and  theorems. 


(b)  Function  symbols  with^the  appropriate  number  of  arguments  for  the 

A "*%v 

probability  functions  P^,  p,  P»  > P > P 

(c)  Function  symbols  for  'Z” 

(d)  Constant  symbols  for  0,  1 

(e)  Variables  Xj , X2  , • • • 

(f)  Logical  connectives  ^ . * 

(g)  Quantifiers  V,  3 . 

(R  Is  the  set  of  real  numbers  and  is  treated  as  a logical  connective 

..caning  identity.  ' A relation  symbol  for  IR  is  needed  so  that  the  sets  A and  IR 
can  be  distinguished,  that  is.  to  that  variables  can  be  quantified  over  Just 
A or  just  IR  . Generally  the  logical  symbols  remain  Implicit  and  L may 
be  described  by  writing  a vector  of  non-logical  symbols,  analogous  to  the 
notation  for  structures.  (Function  symbols  will  have  a superscript  denoting 


the  number  of  arguments 

The  language  L is  given 
/ 2 1 > 2 
L » (R,  . R2  . ^2 


f*^ , even  though 


f"  represents  an  n + I place  relation.) 
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I 


where  the  symbols  are  written  in  order  corresponding  to  the  order  of  their 

2 

intended  interpretations  in  (a)  - (d)  above.  That  is.  Rj  corresponds  to 
'V',  to  "Pj".  to  etc. 

As  an  example  of  a formal  sentence  in  L,  the  decomposition  axiom 
pad)  can  be  translated 

pad):  (Vx,)  (\/x2)  {V'x3)[dx,  - X2A  ix,  - x^a  - X3  a-iR2'(x,)  a 

-'R2*{x2)a  -'R2'(x3))=>  f3^(x),  X2,  X3)  = fg^(f|'(X|),  f2  (x2,  x^))]. 

In  addition  to  pa(l)  - (2)  there  are  a number  of  implicit  and  explicit 
assumptions  employed  In  the  first  part  of  this  section  which  should  be 
stated  as  proper  axioms.  Implicit  are  all  the  field  axioms  for  real  numbers 
such  as  associativity,  di st r i but i v 1 ty , existence  of  0 and  1,  and  the  basic 
axioms  for  an  order  relation.  These  will  be  referred  to  as  the  axioms 
for  an  ordered  field.  Second,  it  was  assumed  that  the  set  A contained  exactly 
three  elements,  and  further  that  the  square  root  function  was  defined  only 
on  nonnega t i ve  numbers.  These  axioms  may  be  written  as  follows. 
pa(^)  Axioms  for  ordered  field 

pa(5)  (iix,)(Bx2)(3x3)[dx,  = X2  A - X3  A -1x2  - X3  a 

~»R^(X|)  A -’R2(x2)  a -nR2(x3)  a (Vxi^)  dR^Cxi,)  x,  >✓  x/,  - X2  x/^ 

pa(6)  (Vfx,)(Vx2)(R2(x,)  A rJ(x2)^  (fll(^l)  -X2=>x,r^  c,)). 

For  the  remainder  of  this  section  the  notation  T(lj 1 1^)  will  denote 


the  subset  of  proper  axioms  consisting  of  tpa(i)) pa(i|^)}. 

The  notion  of  "intended  interpretation"  is  made  precise  by  defining  a 
ciass  of  structures/^Q  whose  members  contain  the  particular  functions  and 
relations  used  in  the  analysis  of  this  section.  Let  be  the  collection 
of  M's  such  that 

M - (auiR  ; > , (R^  ; p.  p.  >)• 


X3 
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A is  any  three-element  set,  1^2  membership  relation  on  IR  , (and 

i: 

P '■)  maps  A into  (R  , P (and  p*/  maps  A x A into  fR,  p (and  p ) maps 
A 

A X A X A into  fR  , and  the  remaining  functions  and  constants  are  defined 

on  (R  . That  is,  for  any  interpretation  9 of  sentences  in  L Into  a structure 

2 1 

in/Ao.  q?(R,^)  “ i-  9(^2'^  “ V *^^^7  ^ ^ ’ 

cp(C|)  * 0,  etc.  Thus  two  structures  h and  M'  Io/Aq  differ  only  In  the 

six  "p"  functions  and  in  the  choice  of  set  A. 

Within  the  class  there  are  structures  which  satisfy  some  of  the 

various  subsets  of  T(l....,  6).  /A  q been  defined  such  that  each  M in/Ag 

satisfies  T('4,  5,  6).  The  structure  defined  in  the  barrel  example, 

= ({U,  V.  W}  U (R  ; i.  (R^  . Qi  , q2.  +.•••)>  satlsf’es 

T(2.  4.  5,  6),  but  does  not  satisfy  T(1 , 2,  4,  5,  6).  Theorem  2 states 

that  any  structure  Io/Aq  satisfying  T(l,...,  6)  must  be  one  n which 

P (x)  “ 1/3  for  all  arguments  x,  p(x,  y)  ■■  1/2  for  all  x,y  , and 
A 

p(5<,  Y.  z)  " y*  Hence  any  twe  such  structures  H and  M', 

since  they  differ  only  in  having  different  sets  A,  A‘,  are  isomorphic. 

Thus  the  axiom  set  T(l,...,  6)  has  essentially  one  model  In/Ag.  Restated 
in  this  way  Theorem  2 does  not  seem  anomalous  or  contrary  to  experience. 
Similarly,  Theorem  4 characterizes  the  subclass  of  whose  elements 
are  nwdels  uf  '(1.  2,  4.  5.  6),  and  this  subclass  is  also  very  small 

relati  ve  to 

Conclusion 

At  the  end  of  the  previous  section,  the  class  of  inodels  for  the 
axiom  set  T{1,  2,  4,  5,  6)  was  described  as  being  small  compared  To^Mq, 
even  though  both  ar  countably  Infinite  classes.  In  order  to  make  sense 
out  of  that  statement  consider  the  Inequality  (17).  It  Implies  that  for 


2^4 

two  specific  values  such  as  p(a,  b,  c)  and  P^(c),  If  their  sum  is  greater 
than  i/2  by  an  amount  a,  then  there  Is  a subinterval  or  "hole"  in  the 
interval  (0,  I)  which  must  not  contain  either  ^(a,  b,  c)  or  P^(c) • in 
fact,  the  size  of  that  hole  is  given  precisely  as . However  since 
the  value  of  a depends  upon  the  values  of  p and  P , there  is  no  fixed  a 

M 

which  applies  to  all  structures  iny^  , and  thus  (17)  only  gives  a rough 

0 

idea  of  the  restrictions  imposed  by  the  axioms. 

A better,  but  still  intuitive,  approximation  on  the  relative  size 
of  the  class  o^  models  can  be  derived  from  theorem  it  states  that 
only  two  probability  values(which  satisfy  (17)^  e.g.,  p(a,  b,  c)  and 
P^(c))  need  be  known  inorder  to  compute  all  the  remaining  values  In  a 
model.  For  an  arbitrary  structure  tn^Q,  however,  five  values  for  p 
would  be  needed  in  order  to  compute  the  sixth  value  using  ca(2) . In  a 
verv  loose  way,  the  class  of  models  could  be  thought  of  as  less  than 
two-fifths  the  size  ofyAVg.  Thus  It  would  seem  that  these  axioms  put 
"more"  constraints  on  the  way  choice  probabilities  may  be  related  than 
has  previously  been  thought  to  be  the  case. 


As  pointed  out  in  the  first  section,  the  scarcity  of  models  for  an 
axiom  set  usually  has  led  to  attempts  to  identify  "troublesome" 
axioms  and  remove  them  from  the  theory  under  consideration.  However, 
that  approach  sometimes  causes  the  loss  of  useful  theorems  (theorem  1, 

In  our  example).  The  point  here  is  not  whether  It  Is  desirable  to  have 
few  or  many  models  for  a theory,  but  rather  to  offer  an  alternative  to 
the  axlom-el  Imlnatlon  approach.  In  model-theoretic  terms,  tho*’  alter- 
native is  to  enlarge  or  change  the  class  of  structures  In  which  models 


may  be  sought. 


Consider  just  the  axioms  pa(l)  and  pa(2)  for  a moment.  The  non- 
logical  functions  Involved  are  just  P^,  p,  P,  +,  and  •.  The  p functions 
must  map  into  a set  containing  elements  like  0 and  1 and  a relation  ^ 
which  has  some  order  properties^  in  order  to  satisfy  the  calculus 
axioms  . but  otherwise  there  is  no  a priori  restriction  on  how  we  might 
interpret  those  functions.  A very  large  (with  respect  to/(  q)  class  /\ 
of  structures  could  be  defined  as  the  class  of  M such  that 
M - <A  U D;  Dp  P^,  p,  p,  +,  ' ; 0,  l) 
where  A and  0 are  two  disjoint  sets,  D contains  at  least  two  distinct 
elements  which  we  call  0,  1 . P^  maps  A Into  D;  p maps  A x A Into  0;  p 
maps  A X A X A Into  D;  + and  • are  any  two  binary  operations  on  D; 

> is  a binary  relation  in  D;  and  Indicates  membership  In  0. 

An  example  of  such  a structure  Is  one  In  which  D Is  the  set  of 
complex  numbers,  and  the  values  of  the  function  p (again  denoted  by 


a, Co)  are 


. 3 

^1  F 


1 + I'-fl', 


-I  - 16/21 


10  - 1 1 v/^1 


3 - 6/21 


12  + 6/21 


For  these  values,  ‘"a,  “ I/'*,  which  Implies  that  aj  Is  In  one  of  the 
"holes"  described  above.  Thus  theorems  3 and  *'/  do  not  characterize 
the  models  of  T(l,  2)  In  the  class  /\,  and  the  class  of  models  for  T(l,  2) 
wi  lhin/\  properly  contains  the  corresponding  class  of  models  wlthlny^Q. 
Finally  we  emphasize  that  It  Is  questions  such  as  these  concerning  tne 
relationships  between  classes  of  set-theoretic  structures  to  which  the 
methods  of  mathematical  model  theory  may  be  applied. 


he  research  for  this  article  was  partially  supportea  by  Nil-  urant 
S 2955  and  by  ARPA  Contract  DAHC  1573-C-0197. 
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Slrree  Hie  ewplHcal  wort  cf  Httreave  [ 2 ].  tJie  city  block  norw  has 

been  of  see*  Interest  to  psychologists  In  analyzing  perceptual  daU.  Indeed  Figure  2.1 

the  argueent  has  been  aade  [2  3 tnat  the  city  blcct  nom  rather  than  the 


L:‘'  i < J is  J speciii  c*se.  T>,e  Eucllieir.  ncro  cise  is  of  coarse  th»  disUnee 
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Convex  sets  is  css  of  the  iters  to  bt  Ciscussesl  in  the  Aopentfix.  results,  bot  instaac  ue  give  another  special  case  of  (Tl). 
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Section  i:  Introduction 

For  quite  some  time  now,  biologists  have  used  the  concept  of  an 
"adaptive"  system  In  explaining  both  macro  and  micro  level  biological 
changes.  Very  loosely,  (and  we  will  be  more  precise  further  on)  an 
adaptive  system  Is  one  which  manages  to  change  eithe*’  itself  or  its 
environment  in  such  a way  as  to  "get  along."  Thus,  for  example,  we 
are  told  that  dinosaurs  became  extinct  because  they  foiled  to  adapt  to 
their  environment,  whereas  man  is  unique  in  his  ability  to  adapt  to  a 
wide  range  of  environments.  More  abstractly,  biologists  distinguish 
between  organisms  which  adapt  to  a very  specific  environmental  niche 
and  those  which  achieve  a more  general  level  of  adaptation.  The  niche 
adapted  organism  is  very  unlikely  to  survive  If  his  environment  Is 
changed  In  the  least  bit,  while  the  more  generally  adapted  organism  is 
able  to  tolerate  fairly  wide  envi ronmentel  changes. 

Many  social  scientists  have  thought  It  might  prove  helpful  to  view 
social  phenomena  from  the  perspective  of  adaptive  behavior.  Recently 
several  students  of  foreign  policy  have  suggested  that  the  bloJogIst's 
conception  of  an  adaptive  system  could  be  useful  in  analyzing  foreign 
policy  behaviors.  That  is,  the  hope  seems  to  be  in  that  there  is  son* 
theory  of  adaptive  biological  systems,  Tj,  which  has  a model,  Hj , which 
is  isomorphic  to  a model,  M2,  for  a theory  of  national  foreign  behavior, 
T2.  If  Mj  and  M2  are  Isomorphic,  then  by  the  law  of  deduction  (Tarski, 
1965:125)  the  existing  of  propositions  of  Tj  can  be  translated  Into 
propositions  of  T2,  the  theory  of  foreign  policy  behavior.  As  an  almost 
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trjvlol  ax*(TipIef  th«  sentenc*  of  Tj  (the  biological  theory)  which  read 
"A  niche  adapted  organism  whose  environment  is  changed  will  fail  to 
survive"  might  become  in  (the  foreign  policy  theory)  "A  national 
system  which  has  achieved  a high  degree  of  accurate  foreign  policy  rc” 
sponse  of  election  for  only  a very  specific  international  environment, 
will  fail  to  survive  in  a changed  international  environment."  As 
evidence  for  the  proposition  in  Tj,  the  biologist  might  point  to  the 
rapidly  disappearing  Ridley  turtle  (whose  nesting  beaches  are  being 
altered)  while  as  evidence  for  the  proposition  in  T2,  the  political 
scientist  might  look  at  the  Greek  city-states.  This  hope  comes  through 
fairly  clearly  in  the  work  of  several  political  scientists.  For  example, 
Rosenau  (196?)  sees  the  outstanding  characteristic  of  adaptation  theory 
as  being  Its  focus  on  the  interaction  between  system  and  environment. 

"The  subject  matter  of  the  foreign  policy  analyst  Is  distinctive  be- 
cause his  prime  focus  Is  the  association  between  variations  in  the  national 
actor  and  variations  In  its  environment."  Since  196?  Rosenau  has  done 
considerable  work  to  develop  his  adaptation  paradigm.  HcCowen  (1970)  has 
taken  some  of  these  notions  and  attempted  to  formalize  them  in  a methe 
matical  theory  from  which  some  of  the  consequences  of  adaptation  theory 
can  be  examined  empirically. 

Perhaps  the  best  wey  to  explicate  the  Rosenou-HcGowan  approech  is 
to  quote  at  some  length  from  HcGowan  (1970): 

In  his  most  recent  elaboration  of  the  adaptation  paradigm 
Rosenau  argues  as  follows;  Fi rst:  'considerable  Insight' 
can  be  gained  from  viewing  national  societies,  like  a cell 
or  an  organism,  'as  entitles  that  most  adept  to  their  environ- 
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ments  to  survive  and  prosper.  That  is,  If  an  entity  is  to 
maintain  the  boundaries  that  separate  it  from  other  entities, 
it  must  act  toward  the  other  entities  in  such  a way  to 
keep  its  essential  structures  intact  (Rosenau,  1970, 
p.  2).'  Second,  for  national  societies,  'adaptation  maans 
that  fluctuations  in  the  basic  interaction  patterns  that 
sustain  its  social,  economic,  and  political  life  must  be 
kept  within  limits  minimally  acceptable  to  its  members 
(Rosenau,  1970,  p.  2).'  Third,  since  there  can  be  consid- 
erable disagreement  over  what  are  acceptable  limits  of 
variation  in  the  performance  of  a society's  economy  or 
polity,  the  politics  of  national  adaptation  is  infused  with 
'an  intensity  and  drama  unknown  to  other  entities'  and 
processes  (Rosenau,  1970,  p.  2).  Fourth,  the  performance 
of  essential  societal  structures  is  conditioned  by  external 
change,  internal  societal  change,  and  the  society's 
response  to  these  two  stimuli  (Rosenau,  1970,  p.  2).  And 
fifth,  given  that  any  society's  external  environnxint  is  a 
basic  source  of  variation  In  its  essential  structures, 

'the  need  for  foreign  policy  arises... out  of  the  fact  that 
the  essential  structures  cannot  be  kept  within  acceptable 
limits  unless  some  kind  of  behavior  is  undertaken  toward 
the  envlronme.-t  (Rosenau,  1970,  p.  3). 

As  Rosenau  has  pointed  out,  there  is  interest  in  the  interactions 
a national  political  actor  and  its  environment;  that  is,  with  the  notion 
and  its  International  environment.  In  terms  of  the  familiar  black  box 


diagram  of  Figure  1,  it  would  look  like  this.’ 


H X 

/ 

Input 


notion 

S 

state 


V ^ ynvi ronmont 
output 


Figure  1 

to  have  a system,  however,  more  information  must  be  provided  than  is 
contained  In  Figure  I.  There  must  be  a specification  of  the  elements 
which  co»n>rlse  the  system.  In  the  case  of  a national  political  system,  this 


this  Is  clearly  no  sosy  task  and  is  one  to  vihich  many  social  scientists 
have  devoted  much  of  their  attention.  Both  Rosenau  and  McGowan 
recognize  this  problem  and  attempt  to  answer  It  by  positing  essential 
societal  structures.  Rosenau  (1970)  suggests  four  such  structures: 

(1)  "...the  patterns  whereby  the  life  and  property  of  societies 
are  preserved  and  protected..." 

(2)  "...the  patterns  whereby...thei r policy  decisions  (are) 
made  and  implemented..." 

(3)  "...the  patterns  whereby... the  I r goals  and  services  (are) 
acquired  and  distributed..." 

ik)  "...the  patterns  whereby... their  members*  cooperation 
(is)  achieved  and  maintained...'* 

McGowan  (1970)  Identifies  five  essential  structures: 

(1)  The  bounderv  of  the  society 

(2)  The  society's  economic  mSSD 

(3)  The  pol I tv  of  the  society 

(4)  The  culture  of  the  society 

(5)  The  integrative  system  of  the  society 

Both  writers  argue  that  any  foreign  policy  that  falls  to  keep 
these  structures  within  acceptable  limits  is  maladaptive.  Unfortunately, 
neither  of  the  two  sets  of  essential  structures  Is  defined  In  such  a way 
that  makes  their  measurement  clear,  indeed,  In  McGowan's  case  the  essen- 
tial structures  are  analytic  properties  of  any  existing  national  system. 
Thus,  as  variables  they  are  either  present  or  not  present,  and  If  any 
not  present,  the  system  by  definition  no  longer  "exists."  A 


are 
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foreign  policy  which  results  in  any  of  the  essential  structures  not 
being  present  is  termed  maladaptive.  This  of  course  is  equivalent  to 
saying  that  any  foreign  policy  which  results  in  the  destruction  of  a 
nation-state  is  maladaptive. 

There  is  nothing  wrong  with  this  from  the  vantage  of  general  adap- 
tation theory;  however,  from  the  standpoint  of  political  theory  McGowan’s 
notion  of  acceptable  limits  is  far  too  broad.  For  example,  how  should 
United  States'  involvement  in  Indochina  be  distinguished  from  her  help 
In  rebuilding  Europe  after  World  War  II?  The  impacts  of  these  two 
policies  on  the  U.S.  political  system  were  very  different;  yet,  in 
McGowan's  sense,  both  are  adaptive  because  neither  resulted  in  the 
downfall  of  the  United  States.  It  would  seem  that  any  conception  of 
the  elements  of  the  system  ought  be  capable  of  reflecting  these  dif" 
ferent  impacts. 

Rosenau  is  not  so  specific  as  McGowan  on  what  ranges  his  essential 
structures  can  tolerate.  He  docs  suggest  that  the  overall  adaptation 
of  a society  can  be  measured  by  its  least  well  adapted  structure  as 
well  as  how  some  of  those  structures  might  be  measured.  Rosenau  argues 
that  the  structures  can  take  on  values  over  a fairly  wide  range.  An 
example  is  the  political  structure.  Here  Rosenau  focuses  upon  how  much 
control  a national  system  has  over  its  own  policies.  As  this  control 
decreases,  says  Rosenau,  so  do  the  boundaries  between  the  national  and 
international  systems  begin  to  merge.  Policies  which  result  In  decreasing 
this  control  are  less  adaptive  than  those  which  do  not. 
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The  problem  with  this  sort  of  notion  is  that  without  carefully 
stating  the  "acceptable  iimits,"  it  is  impossible  to  label  the  results 
of  a given  policy  "adaptive."  For  example,  was  the  Egyptian  reliance 
upon  Soviet  military  assistance  adaptive  for  Egypt  or  not? 

Apart  from  the  empirical  problem  of  measurement  and  the  conceptual 
problem  of  specifying  limits,  a further  conceptual  problem  has  arisen, 
in  the  preceding  discussion  "adaptive"  has  been  used  in  two  ways.  First, 
mention  was  made  of  an  adaptive  political  system.  Second,  certain 
foreign  policy  behaviors  wore  said  to  be  adaptive  or  maladaptive.  Al- 
though at  first  glance  these  uses  may  appear  the  same,  they  are  not. 

An  adaptive  system  may  at  times  behave  maladapti vely.  This  distinction 
will  become  more  clear  as  some  of  the  concepts  of  adaptation  theory  are 
defined  more  rigorously;  for  the  present  an  example  will  have  to  suffice. 

Some  psychologists  view  learning  os  an  adaptive  process.  That  is, 
people  iearn  in  order  to  reduce  certain  basic  drives  (Hull,  1943). 
Learning,  however,  does  not  generally  take  place  ail  at  once;  errors 
are  made  along  the  way.  Some  of  these  errors  may,  in  fact,  increase 
the  drives  rather  than  reduce  them.  In  fact,  no  matter  what  limits  are 
put  on  drive  levels,  there  can  always  exist  an  error  which  might  increase 
drives  beyond  these  limits.  That  is,  even  though  the  learning  system 
is  conceptualized  as  being  adaptive,  it  may  still  behave  malodaptively. 

The  distinction  just  Illustrated  unfortunately  does  not  seem  to  be 
consistently  made  by  HcGowan.  Yet  it  is  of  Importance  to  how  the 
structures  generating  foreign  policy  are  cor.ceptuel Ized.  For  It  is 


required  that  the  foreign  poUcies  of  a nation  always  be  adaptive  if  the 
nation  is  to  continue  to  exist  (as  McGowan  seems  to),  something  very 
much  different  is  being  said  than  simply  to  say  foreign  policy  behaviors 
result  from  adaptive  systems. 

Already  it  seems  the  limits  of  the  common  sense  vocabulary  a$soc- 
ciated  with  adaptation  theory  have  been  reached.  In  order  to  go  further 
the  vocabulary  must  be  developed  more  rigorously. 

Taking  the  adaptation  view  seriously  requires  going  beyond  a simple 
common  sense  intuitive  understanding  of  what  Is  meant  by  the  terms  In- 
volved. A useful  way  of  accomplishing  this  is  to  first  introduce  some 
basic  systems  concepts  and  then  move  to  an  explication  of  Simon's  (1969) 
notion  of  an  "artificial"  system.  As  will  be  seen,  the  artificial  system's 
framework  fits  in  very  nicely  with  Rosenau's  emphasis  upon  the  relation 
between  the  national  actor  and  its  environment. 
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Section  II:  Oosic  Systems  Concepts 
A government  can  be  viewed  as  a system  attempting  to  achieve  goals 
in  two  linked  envi ronmonts— the  government's  national  system  and  the 
international  system.  This  view  of  government  as  a goal  seeker  Imme- 
diately suggests  some  sort  of  cybernetic  approach  to  the  study  of 
foreign  policy.  Groat  care,  however,  must  bo  exorcised  in  how  cybernetics 
is  applied  to  avoid  concentrating  upon  a "conventional"  sort  of  equilib- 
rium ("equilibrium"  will  bo  defined  more  rigorously  further  or.>  and  Ignoring  the 
dynamic  characteristics  of  national  adaptation. 

The  reason  the  adoption  of  a cybernetics  approach  so  often  leads 
to  conventional  equilibrium  type  analysis  is  that  much  of  the  work  in 
cybernetics  has  dealt  with  what  are  known  variously  as  negative  feed- 
back or  deviation  counteracting  systems.  The  essential  attribute  of 
these  systems  is  that,  when  disturbed,  they  behave  in  such  a way  as  to 
minimize  the  effect  of  the  disturbance.  An  example  of  a negative  feed- 
back system  is  the  position  that  if  you  increase  the  income  of  lov#er 
class  persons,  they  will  only  have  more  children  end,  as  a result,  their 
overall  economic  position  will  not  be  changed.  The  following  directed 
signed  graph  illustrates  this  belief  stru»,ture: 


/ 


vi/ 


Economic  Position 


Number  of  Children 


Figure  2 


1 


The  positive  arrow  linking  economic  position  with  number  of  children  indi- 
cates that  an  increase  in  a family's  economic  position  will  result  in 
increasing  the  number  of  their  children.  The  negative  arrow  designates 
that  an  increase  in  the  number  of  children  will  decrease  the  overall 
economic  position  of  the  family.  The  arrow  loading  back  to  "economic 
position"  has  a minus  sign,  hence  the  name  negative  feedback  system. 
Systems  such  as  that  in  Figure  2 wl 1 1 generally  tend  toward  an  equilib- 
rium state.  The  equilibrium  values  will  depend  upon  the  Initial  values 
and  the  size  of  the  disturbance. 

A graph  such  as  Figure  2 may  be  termed  a non-numer ical  structure. 

It  is  non-numerical  in  that  the  correspondence  between  the  empirical 
referents  (economic  position  and  number  of  children)  and  the  objects  In 
the  structure  (the  directed  sign  graph)  preserve  order  relations  but 
not  magnitudes.  Nothing  is  said  about  how  nignjt  more  children  should 
accoa^any  an  increase  of  x dollars  In  income.  It  does,  however,  tell 
whether  increasing  income  augments  or  inhibits  the  number  of  children 

in  the  family. 

Even  a casual  glance  at  the  cybernetics  literature  will  reveal  that 
much  of  the  work  is  directed  toward  the  analysis  and  design  of  highly 
sophisticated  negative  feedback  mechanisms.  In  cybernetics,  feedback 
is  often  used  to  indicate  the  discrepancy  between  the  intended  results 
and  actual  results  of  a given  behavior.  Generally  the  desire  is  to  mini 
mize  the  difference  between  Intent  and  action  and,  as  a result,  an 
emphasis  Is  placed  upon  the  design  of  negative  feedback  systems. 
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Many  aspects  of  social  phenomenon,  sccli  as  rro*i<th  and  patterned 
adaptive  clianre,  liowe /er,  may  often  best  le  '-lewed  as  positive  feedbacl. 
meclianisms.  The  discussion  by  Coombs,  et  al.  (1970)  of  the  relation  be 
tween  tl>e  quality  of  faculty  In  an  academic  institution  and  t.ie  quality 
of  graduate  students  in  that  institution  is  illustrative  of  this  poii.c. 
High  quality  faculty  attracts  Itigii  quality  graduate  students  whn  in 
turn  attract  more  big.  quality  faculty.  Or; 


O.ual  ity  of  Facul  ty 


Quality  of  Graduate  Students 


Figure  3 

Figure  3 provides  an  example  of  a positive  feedback  structure.  As  can 
be  seen,  positive  feedback  loops  augment  initial  disturbances. 

Since  '.he  differences  between  positive  and  negative  feedback  systems 
are  of  some  importance,  it  will  be  wort. iw  .lie  to  develop  a numerical 
theory  of  tlie  system  sliown  In  figure  2.  For  economic  position  (E)  and 

number  of  children  (C)  , the  following  differe.ice  equations  can  be  written  wlt!i  the 
subscript  referring  to  t..e  time  increment  Involved; 

(1)  C C If  and  only  If  E <E 

t(  t-l 

j-C  +(E  -E  )if  and  only  if  E >E 

I t-l  t-l  t-2  t-f-  t-2 

(2)  E - E - (C  - C ) 

s t-l  t-l  t-2 


n. 


Here  equations  (i)  and  (2)  tell  thnt  increasing  a family's  economic  posi- 
tion one  unit  at  time  t wi 1 1 result  in  increasing  the  number  of  their 
children  by  one  at  time  t + 1.  Table  1 shows  the  results  for  four  time 
periods  of  a family  which  begins  with  no  children  and  whose  economic 

position  goes  from  1 at  time  I to  t at  time  t. 

Table  1 

t i 

1 I 0 

2 2 0 

3 2 1 

4 1 I 

5 > ' 

By  time  4 the  system  has  reached  an  equilibrium  position  of  E “ I 
C > 1.  Suppose  now  at  time  6 a policy  is  Instituted  giving  the  family 
an  increase  in  eco.»mic  position  to  3 (E  - 3).  Table  2 gives  the  results; 

Table  2 

I £ i 

6 3 • 

7 3 3 

8 I 3 

9 1 3 

The  purpose  of  the  example  Is  not,  of  course,  to  claim  that  increasing 
a family's  economic  position  by  two  units  In  one  time  period  will  result 
in  their  having  twins  the  next  period.  Rather,  the  example  was  intended 
to  demonstrate  the  over-time  behavior  exhibited  by  negative  feedback 
irystems  and  to  show  that  attempts  to  look  ot  political  systems  as  negative 
feedback  systems  will  often  lead  to  viewing  them  in  terms  of  their 
equilibrium  positions. 
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The  claim  was  made  earlier  that,  a goverrxnont  could  be  viewed  as  a 
component  of  an  artificial  system  attempting  to  achieve  goals  in  two 
linked  environments.  In  order  to  explicate  this,  it  will  be  necessary 
to  discuss  in  some  detail  concepts  such  as  system,  goals,  goal  achieve- 
ment, environments^  and  the  ways  in  which  environments  can  be  linked. 

Once  these  concepts  are  well  understood,  a framework  can  be  built  from 
which  to  view  political  adaptation  and  change.  At  first,  the  discussion 
of  empirically  "empty"  concepts  may  seem  a rather  sterile  exercise;  how- 
ever, unless  the  basic  structural  and  manipulative  concepts  ore  vtell  in 
mind,  the  empirical  interpretation  which  follows  will  be  difficult,  if 
not  impossible,  to  evaluate. 

A system  may  be  defined  as  a set  of  objects  together  with  the 
relations  defined  upon  them.  Thus  a system  is  identical  to  a mathe- 
matical structure.  The  object  is  the  basic  building  block  of  the  system. 
Hg  re  2 describes  a two  object,  two  relation  system.  The  objects  aru 
economic  position  (E)  and  number  of  chi  Idron  (C)  and  the  relations  are 
augmentation  from  E to  C and  inhibition  from  C to  E.  If  the  augmenta- 
tion relation  is  denoted  as  aad  the  inhibition  relations  as  R^  the 
system  (mothematlcvil  structure)  Figure  2 looks  as  follows: 

S:  <E,  C;  ER^C,  CR_E  > 

Note  the  objects  of  S are  listed  first  and  then  the  relations  obtaining 
between  them. 

Consider  now  a system  described  by  equations  (I)  and  (2): 

S*:  < Ej,  C^;  ERjjrC,  CI^E  > 
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The  state  of  the  system  at  a point  in  time  is  simply  the  value  of 
each  object  in  the  system  at  that  point.  Thus  from  Table  2,  the  state  of 
S*at  time6  is  C“  l). 

Most  phenomena  ore  not  completely  closed  off  from  other  phenomena; 
that  is,  there  are  Interactions  among  phenomena.  When  a system  is 
abstracted  from  such  a phenomenon,  it  Is  generally  called  an  open  system, 
reflecting  the  fact  that  the  system  receives  some  sorts  of  Inputs  from 
the  outside.  Most  all  systems  not  only  receive  inputs,  but  they  also 
have  some  way  of  sending  outputs  to  the  outside.  This  typo  of  open 
system  is  the  one  depleted  In  the  "block  box"  diagram  of  Figure  1. 

Here  system  S receives  input  u and  sends  output  y.  That  which  is  external 
to  the  system  is  often  called  the  system's  gnvlronaont. 

A question  of  considerable  interest  to  systems  theorists  is 
whether  the  system  has  an  equilibrium  point  and.  If  It  has,  If  the 
equilibrium  Is  stable.  A system  state  Is  said  to  bo  on  equilibrium 
state  If  it  Is  a state  from  which  the  system  does  not  move  unless  It 
receives  some  external  shock  from  Its  environment.  Environmental 
shock  hero  refers  to  some  change  In  the  environment  which  does  not  result 
from  a change  in  the  system.  If  a shock  moves  the  system  away  from  Its 
equilibrium  state  and  the  system  eventually  moves  bock  to  equilibrium, 
then  the  equilibrium  is  said  to  bo  a stable  one.  A distinction  Is 
often  made  between  two  sorts  of  stability.  The  first  is  called  asymptotic 
stability.  Hero  If  the  shock  does  not  move  the  system  outside  of  some 
region  about  the  equilibrium  point,  the  system  will  return  to  equilibrium. 
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This  region  is  referred  to  es  the  region  of  eoynototic  stability.  On 
the  other  hand,  it  nay  be  that  no  eatter  where  the  system  is  moved. 

It  will  return  to  the  eqeilibrlum  state.  This  property  is  called  global 
stability.  A system  which  is  globably  stable  ha.  Its  entire  state  space 

a$  a region  of  asymptotic  stability. 

Oftentimes  because  of  measurement  problem,  or  a lack  of  conceptual 

precision  It  I.  la^ossible  to  determine  whether  or  not  a system  I. 
•■really"  in  the  same  state.  To  help  avoid  these  probl«Ta  the  definition 
of  an  equilibrium  state  can  he  relaned  by  allowing  each  elemant  a slight 
bit  of  variation  resulting  in  a zone  of  equilibrium.  Each  state  In 
this  zone  is  not  exactly  the  .»«  a.  every  other  but  they  are.  In  a 
strictly  defined  sense,  very  close.  As  long  as  the  system  Is  In  a 
state  contained  In  this  zone,  it  con  be  said  to  be  in  an  equilibrium 

State. 

An  example  might  make  this  more  clear.  Imagine  a sy.tem  obstructed 
from  a human  being  composed  of  his  body  temperature,  pulse,  and  respira- 
tion rate.  The  system  can  then  be  thought  of  a.  a triple  <T,  P.  R>. 

A person  whose  temperature  is  98.6.  puls.  Is  100  beats  per  minute,  and 
respiration  rate  Is  15  breath,  per  minute  can  be  represented  by  <98.6, 


100,  15^.  After  making  many  observations  It  is  noted  that 

of  ihes.  variables  normally  fluctuate  a bit  but  tend  to  remain  within 

certain  limits.  Suppose  these  limits  are  as  follows: 
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Variables  Normal  Range 

X 97.0  - 99.4 

P 85  - H5 

R 12-13 

By  appropriately  defining  a zone  of  equilibrium,  the  system  nT,  P,  R/ 
can  be  said  to  be  at  equilibrium  as  long  as  each  element  is  somewhere 
in  its  normal  range. 

After  watching  human  beings  a while  longer,  it  might  be  decided  to 
add  a few  more  elements  to  the  system:  say  blood  pressure  (B) , output 
of  the  sweat  glands  (S),  and  behavioral  activation  level  (A).  If  the 
states  of  this  new  system  <.T,  P,  R,  S,  B,  A,/  w<;re  measured  and  recorded 
at  closely  spaced  intervals  and  over  a long  period  of  time,  it  might  be 
noted  that  whenever  one  of  th«  voriables  moved  outside  of  its  normal 
limits,  others  would  also  tnove  and  the  system  would  eventually  return 
to  equilibrium.  Thus,  for  example,  if  the  body  temperature  were  to 
-ise,  the  sweat  glands  might  increase  their  output,  cool  off  the  body 
and  the  system  would  move  back  to  Its  equilibrium  regiiin.  In  general, 
the  system  remains  at  equilibrium  and  the  equilibrium  is  a stable  one. 

The  sequence  of  outputs  generated  by  a system  is  called  its  behavior. 
A goal  or  objective  for  a numerical  system  is  a specification  of  the 
set  of  desired  system  states,  in  the  example,  a goal  might  bo  any 
system  state  where  T is  between  97.0  and  99.4,  OSiPS^'S,  and 
12'iR1i8.  The  terms  g<xil  and  objective  will  be  used  interchnngeot'Iy . 
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It  is  important  to  recall  that  from  tlw  way  system  has  beein  defined— 
a set  of  objects  together  with  the  relations  defined  upon  thefn~“it  would 
be  meaningless  to  talk  about  structureless  systems.  What  Is  viewed  as 
structure  and  what  is  not  is*  of  course^  dependent  upon  how  the  system 
of  study  is  conceptualized.  For  example^  Toda  and  Shuford  (I96S)  aski 
"When  one  cuts  his  finger  with  a knife,  quite  a number  of  tissue  cells 
are  ruined.  Does  this  mean  a change  In  the  structure  of  this  person?" 

The  answer  to  their  question  is  yes  and  no.  If  the  objects  of  the 
person  are  said  to  be  cells,  then  clearly  there  (s  a structure  change. 
However,  If  the  objects  are  more  macroscopic  body  parts  such  as  fingers, 
then  cutting  the  finger  simply  changes  the  finger's  state  but  does  not 
change  the  structure  of  the  system.  A system  is  a mathematical  structure 
and  Its  elements  and  relations  must  be  specified  precisely  If  It  's  to 
be  discussed  meaningfully. 

As  will  be  shown,  clear  system  specification  is  of  crucial  Impor- 
tance to  anyone  doing  empirical  comparative  research.  First,  however, 
one  more  concept— that  of  a parameter— needs  to  be  introduced  at  this 
point.  Given  a system,  any  element  not  included  In  It  is  a parameter. 

Some  parameters  may  have  no  affect  upon  o system,  others  may  havo  an  effect 
only  under  certain  conditions,  end  still  others  may  have  a very  direct 
effect  at  all  times.  A more  precise  understanding  of  what  is  meant  by 
a parameter  should  come  from  the  example  about  to  be  presented. 

Brunner  (1970)  provides  a very  nice  discussion  of  some  of  the  prob- 
lems involved  In  doi  ig  comparative  research  when  the  systems  involved 
are  not  well  specified. 
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The  theory  used  in  this  example  win  be  one  based  upon  Samuel  son 

(i939).  The  objects  in  the  system  being  theorized  about  are: 

S « overall  satisfaction  level  of  the  people  in  a given  nation 
^ at  time  t 

- performance  of  the  private  sector  of  the  nation  at  time  t 
“ performance  of  the  government  of  the  nation  at  time  t 
These  objects  (variables)  can  be  related  as  follows: 


(3)  P, 

(4)  " 8(P^  - P^.,) 

(5)  - Pt  + 


whoret^and  8 > 0 


(3)  states  that  private  sector  performance  will  be  proportional  to  the 
preceding  period's  level  of  overall  satisfaction.  Equat!«3rn  (4)  tells 
that  government  performance  will  be  proport  Iona I to  the  change  In  private 
sector  performance  from  this  period  to  the  preceding  period.  Finally, 

(5)  is  a single  accounting  equation  defining  overall  satisfaction  to 
be  the  sum  of  government  performance  and  private  sector  performance. 
Throughout  this  analysis  it  will  be  assumed  that  S,  P,  and  G are  measured 

in  comparable  units. 


Figure  4 illustrates  the  structure  of  this  set  of  equations.  The 
single  arrows  signify  no  time  advance  and  the  double  arrows  indicate 
a time  advance  of  one  unit. 


T 
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Figure  4 

The  state  variables  of  the  structure  are  G,  T,  and  S and  the  relations 
among  these  state  variables  are  depicted  In  Figure  4,  The  parameters 
which  directly  affect  the  structure  of  Figure  3 are  X,  B,  and  t.  They 
are  not  Included  In  the  structural  diagram  of  the  equations. 

Imagine  four  national  systems  (Nj,  N2f  Nj»  N^)  each  of  which  is 
described  by  equations  (3)  " (5)  but  differ  in  their  values  of  the 
parameters and  B,  In  .8!- and  B ■ I.5l  lo  .8  and  B ■ 3*0»  lt< 

N.,  “ .5  and  B - 0;  and  In  CA-  ,5  and  B - 1.0.  The  Initial  value 

[ ^ 

(t  ■ 1)  of  P and  G Is  0 In  all  four  systems  and  the  Initial  value 

> 

(t  - I)  of  S is  1 In  all  tlie  systems.  Equations  3.  «nd  5 can  be 
programmed  on  a computer  and  by  substituting  the  appropriate  values  for 
and  B,  the  states  of  each  system  for  different  values  of  t can  be 
generated.  Figure  5a  shows  the  results  of  these  runs. 

As  can  be  seen,  each  system  exhibits  very  different  behavior.  The 
elements  In  Nj  and  all  go  to  an  equilibrium  state  of  < 0,  0,  0> 
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though  those  in  approach  it  directly  while  those  in  oscillate  to 
it.  The  elenients  of  N|  swing  through  increasing  oscillations  and  thoie 
in  N increase  at  a very  rapid  rate.  These  extremely  diverse  behaviors 
may  be  thought  of  as  resulting  from  the  same  system.  Would  a political 
scientist  analyzing  the  data  in  Figure  5 with  conventional  linear 
techniques  recognize  that  each  nation's  behavior  was  generated  by  the 
same  structure? 

Brunner  (1970)  demonstrates  very  convincingly  that  the  data 
analysis  strategies  presently  employed  by  most  political  scientists 
(such  as  conventional  regression  analysis)  will  usually  not  reveal  the 
underlying  structure  of  the  system.  This  will  generally  be  the  case 
whether  the  systems  are  analyzed  cross-national ly  at  a point  in  time 
or  individually  as  a time  series.  (See  Brunner,  1970,  pp.  6-7,  for 
a more  complete  treatment  of  these  data  analysis  problems.) 

As  considered  thus  far,  this  example  Illustrates  several  Important 
problems  facing  political  analysts.  First,  there  is  the  very  broad 
data  analysis  problem.  To  what  extent  can  data--even  time  series  data-- 
be  used  to  identify  the  basic  structure  of  a model  for  a theory  of 
national  behavior?  Since  most  analysis  strategies  cannot  be  used  to 
distinguish  between  structure  and  parameters,  It  Is  the  responsibility 
of  the  analyst  to  Impose  a basic  structure  on  his  observations  prior  to 
doing  statistical  manipulations.  As  Cain  and  Watts  (1970,  p.  229) 
point  out,  "Without  a theoretical  framework  to  provide  order  and  a 
rationale  for  the  large  numbers  of  variables,  we  have  no  way  of  inter- 
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pretino  the  statistical  results."  Regression  analysis  is  properly  used 
to  estimate  population  parameters  only  when  the  structure  of  the  model 
elements  are  already  specified.  This  specification  of  structure  must 


precede  the  application  of  parameter  estimation  techniques. 

A second  problem  is  the  very  subtle  distinction  between  structural 
differences  and  state  differences.  The  various  behaviors  of  the  four 
Ircaglnary  nations  all  resulted  from  the  same  basic  structure.  In 


positing  systems  It  Is  this  structure  which  must  be  isolated,  and,  In 
doing  so,  care  must  be  exercised  not  to  assume  fallaciously  that  because 
two  nations  pass  through  very  different  states  (e.g.,  exhibit  very 
different  behaviors)  they  must  be  modeled  by  different  structures.  It 
may,  of  course,  be  that  different  structures  are  appropriate,  but  this 

will  not  necessarily  be  the  case. 

With  the  structure  of  Figure  4 and  the  parameter  values  specified 
in  Figure  5.  It  has  been  shown  that  the  same  structure  can  result  In 
very  different  over-time  behavior.  Suppose  now  the  theory  is  changed 
by  making  equation  (5)  read: 

(S')  S,  - % 

Equation  (5')  asserts  that  overall  satisfaction  will  simply  be  equal 
to  private  sector  performance  and  that  the  government  performance  has 
no  effect  upon  satisfaction.  The  result  of  this  structural  change  Is 
to  push  the  four  elements  of  N,.  N2.  and  to  an  equilibrium 
position  of  <0,  0,  0>  a The  over-time  behaviors  of  each  of  these 
systems  can  bo  seen  In  Figure  5b.  Though  all  four  systems  end  up  In 
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tSe  same  state^  their  behavior  paths  in  getting  there  are  again  different. 
In  this  casoi  the  theory  change  did  not  affect  the  equilibrium  positions 
of  Nj,  and  even  though  it  did  affect  the  sequence  of  states 
passed  through  in  getting  to  equilibrium.  Changing  the  theory  with 
equation  (5')  demonstrates  how  inadequate  a characterization  of  system 
behavior  is  the  conventional  concept  of  equilibrium.  Simply  knowing 
that  two  systems  have  the  same  equilibrium  point  gives  very  little  in^or** 
mation  about  whether  they  are  isomorphic.  N^,  it  will  be  recalled, 
behaved  exactly  the  same  before  and  after  the  structure  change.  The 
systems  in  Figure  5a  were  isomorphic  yet  two  went  to  equilibrium  and 
tvo  did  not. 

Further,  interest  will  often  be  centered  upon  wliat  states  a system 
passes  through  in  getting  to  equilibrium.  A given  policy  (sequence  of 
outputs  of  the  I.E.),  for  example,  which  would  move  the  overall  system 
to  a desired  equilibrium  point  might  be  rejected  if  It  was  known  that 
getting  to  that  point  entailed  the  system's  going  through  some  highly 
undesirable  states.  Specifically,  while  equations  (5)  and  (S')  will 
be  behaviorally  indistinguishable  when  G (orp ) is  equal  to  zero,  very 
different  policies  will  bo  recommended  If  the  level  of  satisfaction  is 
a function  of  the  government's  performance  (although  observed  government 
performance  It  equal  to  zero)  than  if  satisfaction  is  unrslated  to 
government  performance. 
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Section  Ml:  Artificial  Systems  and  Adaptive  Systems 

Having  defined  a system,  it  is  possible  to  move  to  a discussion  of 
a specific  sub-class  of  systems— artificial  systems.  While  the  distinc- 
tion between  "artificial"  and  "natural"  systems  Is  not  always  clear, 
the  basic  idea  is  that  artificial  systems  are  directed  to  human  goals 
whereas  natural  ones  may  not  bo.  Simon  (1969,  PP»  5,  6)  suggests  four 
criteria  for  separating  the  artificial  from  the  natural: 

"I.  Artificial  things  are  synthesized  ^though  not  always  or 
usually  with  full  forethought)  by  man. 

2.  Artificial  things  may  Imitate  appearances  in  natural 
things  while  lacking.  In  one  or  many  respects,  the 
reality  of  the  latter. 

3.  Artificial  things  may  be  characterized  In  terms  of 
functions,  goals,  adaptation. 

4.  Artificial  things  are  often  discussed,  particularly  when 
they  are  being  designed.  In  terms  of  Imperatives  as  well 
as  dercriptives." 

Thus,  for  exanp.e,  a forest  would  be  a natural  system  while  a farm  would 
be  an  artificial  system. 

We  can  talk  about  artificial  systems  as  having  an  Inner  environment 
(I.E.)  attempting  to  achieve  some  goal(s)  In  an  outer  environment  (O.E.). 
The  hookup  between  the  I.E.  and  the  O.E.  is  called  the  Interface.  Bailey 
and  Holt  (1971)  break  the  Interface  into  two  parts  and  put  the  I.E. 
and  O.E.  Into  a control  theoretic  structure  as  In  the  following  figure: 
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Figure  6 

Figure  6 If  very  general,  but  b<«F  illustrate  the  additional  structure 

common  to  all  artificial  systems. 

The  easiest  way  to  describe  the  scope  of  this  diagram  is  thro  g 
very  si<T<>le  example.  Let  the  inner  environment  (I.E.)  be  a country's 
government  and  the  outer  environment  (O.E.)  be  the  economic  system  of 
that  country.  Suppose  further  that  the  government's  goal  is  to  remain 
in  power  and  that  it  "believes"  it  can  do  so  only  by  keeping  the  economic 
system  in  a certain  specified  set  of  acceptable  states.  The  state  of 
the  O.E.  is  represented  by  the  vector  x and  might  include  such  things 
as  each  citizen's  Income,  all  sales  transactions,  and  other  such 
elements. 

The  govorrrment  must  hove  son.  woy  of  observing  x so  thdl  it  cen 
Know  whether  .he  econo.ny  Is  In  nn  ,cce,.t.blo  stele  and  yet  It  rould  not 
observe  each  and  .very  sale,  transaction,  ntr.  dit.rtly  not,  aven  11  It 


26. 


i 


could  get  it,  would  it  be  able  to  process  the  Information.  The  problem 
of  observing  the  O.E.  is  represented  In  Figure  6 by  the  observation 
interface.  The  observation  Interface  may  be  thought  of  as  the  I.E.’s 
sensing  device  in  the  O.E.  In  the  case  of  our  example,  the  government 
might  set  up  various  agencies  to  collect  economic  data.  Since,  In  this 
example,  x would  contain  way  too  much  information,  the  i.E.  Incorporate* 
into  the  observation  Interface  an  Indicator  system.  Thus  Instead  of 
having  x as  an  input,  the  I.E.  receives  vector  might  Include 

such  indicators  as  GNP  and  unemployment  rates.  In  some  cases  jr  and 
will  be  equivalent.  Most  often,  however,  this  will  not  be  the  case  and 
It  is  important  that  the  notation  reflect  this  possible  distinction. 

Upon  receiving  the  I.E.  must  evaluate  It  to  determine  Vihat 
sort  of  policy  is  Indicated,  This  evaluation  may  be  thought  of  as  taking 
place  In  the  I.E.'s  image  of  the  O.E.  In  our  example  the  image  might 
consist  of  a Walrasian  equilibrium  model  of  the  economy.  Generally, 
this  Image  will,  at  least  In  part,  contain  the  elements  of  In 
this  way  Y can  be  used  to  set  the  "state"  of  the  image  and  various 
policy  alternatives  (^)  can  ba  put  Into  th*  Imago  to  assess  their 
differential  Impacts  (jt).  Generally  the  producing  the  most  desired 
Rvalue  will  be  chosen  as  the  value  of  to  send  Into  the  O.E.  The 
elements  of  the  u vector,  to  have  any  Impact,  must  have  some  way  of 
getting  Into  the  O.E,;  that  is,  the  I.E.  must  have  some  access  Inter- 
face which  is  capable  of  Implementing  u In  the  O.E,  Fiscal  and  mone- 
tary policy  serve  as  arcessas  for  th#  government  In  the  example  w# 
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have  been  discussing.  The  preceding  rather  crude  IHuitretion  suggests 
the  high  degree  of  Inter-relation  between  the  various  elements— goal s, 
I.E.,  O.E.,  image,  and  Interfaces — of  artificial  systems. 

With  these  concepts  It  is  possible  to  explicate  what  Is  meant  by 
an  adaptive  system.  Before  proceeding  to  the  definition,  however,  It 
should  be  made  clear  that  there  is  no  "generally  accepted"  definition 
of  an  adaptive  system.  Indeed  there  are  many  competing  definitions  which 
are  Inconsistent  with  each  other.  This  fact  does  not  Imply  that  most 
or  ever  some  of  these  definitions  are  "wrortg."  It  simply  means  that  no 
definition  has  been  put  forward  which  was  so  persuasive  as  to  Induce 
the  abandonment  of  all  other  competing  definitions. 

An  adaptive  system  can  be  defined  as  any  system  which  gerterates 
outputs  in  such  a way  as  to  seek  to  maintain  ttete  variables  within 
certain  limits.  Adaptive  systems  are  goal-seeking  systems.  The  goal  Is 
expressed  In  teras  of  desired  values  of  state  variables.  Such  systems 
may  or  may  not  have  equilibrium  states.  In  Investigating  adaptive 
systems,  the  analyst  is  cofreerrrod  with  the  goals  of  the  system;  how, 

If  at  all,  goals  can  be  modified;  how  outputs  are  Judged  as  successes 
or  failures,  the  mechanism  through  which  Information  about  the  environ- 
ment and  past  system  states  Is  transformed  into  outputs;  and  other  such 
questions. 

Murphy  (1965)  hat  Identified  several  properties  of  all  adaptive 
systems  whether  they  be  social,  biological,  physical,  or  anginaoring: 

(I)  At  any  point  In  time  the  system  can  move  off  In  any  one 
of  a number  of  directions. 
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(2)  An«.  of  these  moves  will  be  followed  by  e change  In  the 
system  and  perhaps  in  the  env;  ronmr r:t . The^  changes 
become  a part  of  the  historical  record  of  the  system. 

Everv  adaptive  system  must  have  some  sort  of  decision- 
function/  0„  th.  b„..  of  th. 
and  an  evaluation  of  the  effect  of  each 
present  and  future  states  of  the  system,  the  decis  on 
Joking  function  cIkxjscs  one  of  the  alternative  actions. 

(4)  Following  the  taking  of  an  action,  the  ^VStcm  or 
may  not  achieve  the  anticipated  rcfults.  Uncertainties 
in  the  environment  or  the  effect  of  the  action  may 
cause  the  system  to  move  in  a direction  which  was  unin 

tended. 

(5)  if  the  result  was  unfortunate,  there  is 

The  only  corrective  measure  is  to  reestablish  thJ 
above  sequence  of  events  all  over  again, 

Cloorly,  then  » slnple  "black  box"  system  Is  not  enough  to  Illus- 
trate an  adaptive  system.  Several  tumpon.nts  must  be  In  the  black 
box  before  It  can  be  labeled  adaotive.  First,  th.  aystem  must  have  con- 
tained some  sort  of  Internal  clock  so  that  It  can  sort  out  and  act  upon 
Irputs  coming  at  various  times.  This  clock  may  not  be  the  familiar 
sidereal  one  measuring  time  continuously  and  In  constant  Intervals. 

Th.  'time'  measured  by  th.  clock  Is  an  Important  problem.  For  If  the 
dynamic  aspects  of  adaptive  (ormal-edeptive)  change  are  to  be  studied, 
the  analyst  must  have  In  mind  a we  1 1 -under  stood  view  of  time. 

Tb.  analysis  of  time  presented  her.  will  follow  very  closely  that 
of  T.  MInd.knecht  (1971).  At  first  this  may  appear  needlessly  abstract. 
Hopefully,  however,  the  abstrwitlon  will  prove  of  help  in  examining 
political  adaptation  and  change. 
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A set  T together  with  a function  which  m-^ps  the  cartesian  product 
T X T Into  tCt  X T-;T'  which  satisfies  the  associative  axiom: 

t ♦ (t*  ♦ f)  » (t  ♦ t')  * t" 

for  all  t,  t',  t"  belonging  to  T Is  known  as  a semigroup,.  A semigroup 

with  an  element  0 belonging  to  T such  that: 

t ♦ 0 “ 0 + t 

for  all  t belonging  to  T 1$  a monoid. 

Given  a monoid  T,  left  division  over  T Is  the  relation  on  T 

such  that: 

t [•'.  f ['•)  • t"  0 t'  “ t t"  (t"'vr  t) 

where; 

\ s=r  "If  and  only  If" 

^ \— */ 

^ (x)  = "There  exists  an  X such  that" 

A = 

£ ^ belongs  to 

The  left  division  relation  asserts  a simple  ordering  over  the  elements 
of  T. 

A time  set  is  then  defined  as  a monoid  T with  the  following  three 
properties: 

(1)  (U,)  { : (tj-Ovt^-O)  A tj  + t - f ♦ t^  (tj.tjfT) 

(II)  t,  ♦ t - t + - t^ 

(III)  tj  + t - 0 ^^t,  - 0 
whore 

v = "or" 

= "Inpllos" 
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Two  sets  which  meet  the  K»  of  a time  set  arc  the  sot  of 

ro'<ncgative  real  numbers  (e.g. , I,  2.5,  3*^)  snd  the  set  of  nonnegative 
integers  (e.g.,  1,  2,  3,...).  In  both  cases  the  identity  element  is  0 
and  the  loft  division  relation  is  that  of  less  than  (/)  on  the  positive 
numbers. 

Why,  it  might  be  asked,  is  there  a need  to  be  so  formal  and  abstract 
iti  talKingebout  time;  after  all,  does  not  everyone  know  what  time  is? 
The'^e  are  several  reasons  for  taking  a formal  approach.  First,  as  may 
have  been  noticed,  a time  set  Is  a system.  Examples  have  already  been 
given  of  problems  which  can  arise  when  the  elements  and  relations  of 
a system  are  not  carefully  defined.  Since  time  is  such  an  importarit 
concept,  care  must  be  exercised  not  to  fall  unknowingly  into  traps 
sin|»ly  by  being  careless  In  defining  time.  Second,  work  by  Arbib  (1966) 
and  Bailey  And  Melt  (KSaiL  suggests  that  control  theory  and  automata 
theory  are  to  work  together  in  the  same  structure,  time  must  be  viewed 
as  an  ordered  monoid  rather  than  an  ordered  group,  (for  an  example, 
see  Windeknecht,  (1971),  p.  61.) 

Further,  looking  at  time  abstractly  enables  getting  outside  of 
the  idea  of  time  necessarily  being  measured  in  seconds,  minutes,  hours, 
days,  years,  and  other  such  units.  The  way  time  has  been  defined  here, 
it  is  essentailly  an  ordering  concept  in  that  it  gives  a way  to  "tag" 
different  observations  in  a meaningful  way.  Albert  Einstein  wrote  of 
time  (quotod  In  Barnett  (19^,  P.  ‘♦7,  63):  "The  experiences  of  an 
individual  appear  to  us  arratiged  In  a series  of  events;  in  this  series 
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the  single  events  which  we  remember  appear  to  be  ordered  ^cording  to 
the  criterion  of  'earlier'  and  'later'.  There  exists,  therefore,  for 
the  individual,  an  4-time,  or  subjective  time.  This  in  itself  is  not 
measurable.  I (Einstein)  can.  Indeed,  associate  numbers  with  events,  in 
such  a way  that  a greater  number  is  associated  with  the  later  event 
than  with  an  earlier  one.  This  association  i can  define  by  means  of  a 
ciock  by  comparing  the  order  of  events  furnished  by  the  clock  with  the 
order  of  the  given  series  of  events.  We  understand  by  a clock  something 
which  provides  a series  of  events  which  can  be  counted. .. every  reference 
body  (or  coordinate  system)  has  its  own  particular  time;  unless  we  are 
told  the  reference  body  to  which  the  statement  of  time  refers,  there  is 
no  meaning  In  a statement  of  the  time  of  an  event."  Earlier,  Gunn 
(1929)  argued  that  a major  problem  in  physics  was  the  confusion  between 
physical  time,  mathematical  time,  and  clock  time.  More  recently, 
Ornsteln  (1969)  claims  that  modern  psychology  has  been  held  back  by 
confusing  experential  time,  clock  time  and  biological  time. 

A problem  for  the  student  of  politics  Is  to  develop  a concept  of 
time  which  Is,  in  some  cs  yet  not  well-defined  sense,  consistent  with 
the  phenomenon  he  Is  studying.  It  must  be  emphasized  that  there  is  no 
a priori  reason  why  this  conception  should  be  the  eve?‘yday  calendar 
time  generally  used  by  political  scientists.  Several  examples  may  help 
to  illustrate  this  point.  In  the  United  States  elections  for  the  House 
of  Represr.ntetives  aro  hold  every  two  years.  Great  Britain,  on  the 
other  hand,  elects  its  House  of  Commons  at  least  every  five  years  or 
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whenever  it  Is  dissolved  by  the  Prime  Minister.  If  the  presence  or 

absence  of  U.S.  Congressional  elections  and  British  Parliamentary 

elections  were  plotted  against  calendar  time,  It  might  be  concluded 

that  in  the  U.S.  elections  are  held  very  regularly  while  in  Britain  they 

are  not.  This  conclusion  would  be  warranted  if  by  "regular"  was  meant  I 

something  like  "evenly  spaced  in  calendar  time,"  for  the  purpose  of 

I I I I ’ 

doing  comparative  research,  however,  this  may  not  be  a desirable  sense  of 
"regular"  to  use.  instead  regular  might  be  used  In  a more  gereral 
manner  to  mean  "evenly  spaced  in  a system  with  reference  to  that 

system's  clock."  | 

This  formal  analysis  of  time  served  to  suggest  the  minimum  structure 

thought  to  be  necessary  to  a time  concept.  A question  which  requires  i 

^ much  additional  thought  is  that  of  how  to  add  substance  to  this  struc- 

ture in  such  a way  as  to  have  a time  concept  which  seems  to  tie  In 
with  political  phenotiicna.  This  is  especially  Important  In-making 
inferences  to  the  structures  of  the  models  of  nations  from  observations 

t 

‘ on  variables  ordered  by  calendar  time.  An  explicit  conception  of  time 

’ must  be  an  aspect  of  the  th/eory  which  suggested  the  observations  or 

i 

else  there  will  be  no  appropriate  means  of  ordering  these  observations. 

Independent  of  the  specific  conception  of  time  which  is  eventually 
adopted,  a dynamic  system  can  be  defined  as  one  which  is  directly 

i 

\ parameterized  by  time.  The  government  ‘satisfaction'  theory  discussed  1 

earlier  is  an  example  of  a dynamic  system.  By  "directly  parameterized'  r 

i 1 

it  is  roughly  meant  that  the  value  of  the  time  parameter  affecta  directly 
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if,  as  was  suggested  earlier,  many  social  procossei  are  growth 
processes  best  modeled  by  positive  feedback  systems,  then  this  together 
with  a concept  of  time  suggests  that  the  kinds  of  stability  notions 
which  have  been  so  useful  in  analyzing  dynamic  physical  systems  may  have 
very  limited  applications  in  the  study  of  the  dynamics  of  political 
adaptation.  The  best  known  exacple  of  a stable  dynam!''  physical  system 
is  a marble  in  a bowl.  When  perturbed  (within  certain  limits)  the 
marble  will  return  to  its  position  at  the  bottom  of  the  bowl.  However, 
political  systems  may  well  not  be  best  studied  in  terms  of  this  notion 
of  "point  stability."  What  may  be  required  is  a higher  orde’’  notion 
of  stability,  A biologist,  C.  H.  Waddington,  (1957,  p.  32)  hat  suggested 
the  concept  of  chreod  to  refer  to  a trajectory  In  a system's  state  space 
which  acts  as  an  attractor  to  other  trajectories.  The  notion  of  chreod 
may  be  illustrated  as  follows. 

imagine  a large  area  of  land  containing  several  rivers  and  having 
all  the  land  belonging  to  one  or  another  river  basin.  This  arrangement 
is  shown  in  Figure  ?•  The  Idea  of  a river  basin  entails  that  water 
falling  into  basin  I will,  in  most  cases,  eventually  end  up  in  river  I 
and  so  on  for  basins  and  rivers  2 and  3.  Once  the  water  gets  vnto  a 
given  river  bed  it  will  flow  the  path  of  the  river.  Tns  only  way  for 
water  from  one  bssin  to  get  Into  the  river  of  another  is  through  some 
unusual  outside  force  such  as  its  being  carried  In  a pall  or  diverted 
through  a canal.  For  water  in  basin  I,  river  bed  I Is  a chreod. 

River  beds  2 and  3 are  chreods  for  water  in  river  basins  2 and  3. 


Figure  7 

In  a loose  sense,  a chrec'l  Is  a higher  order  stability  wharein  It 
Is  the  path  about  which  the  system  Is  stable  rather  than  a specific 
point.  Chreods  are  essentially  "developmental  pathways"  for  the  system 
of  study.  Most  of  the  formal  work  which  has  been  done  In  this  area  Is 
by  the  French  topologist  Rene  Thom.  Thom  (1968,  1370)  sees  as  a funda- 
mental problem  the  explanation  of  the  stability  of  a temporal  (i.e, , 
dynamic)  structure  In  terms  of  the  organization  of  that  structure. 

This  problem  can  often  be  resolved  by  describing  the  process  by  a 
chrood. 

Certainly  Thom's  problem  Is  an  important  one  for  the  political 
scientist.  How  can  the  stability  of  a dynamic  political  system  be 
explained  In  terms  of  the  organization  of  the  structure  of  the  model 
of  that  system.  Note  here  that  stability  means  correspondence  to 
the  chreod  and  not  lack  of  violence  or  point  stability. 
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Let  us  now  return  to  the  second  of  Murphy**  rcqui reinents  for  en 
adaptive  system;  that  is*  the  system  must  have  some  kind  of  memory. 

This  is  necessary  if  the  system  is  to  act,  In  part,  on  the  bar'.?  of 
its  historical  record.  Implied  by  this  is  Ashby's  requirement  that  all 
adaptive  systems  be  feedback  systems.  Third,  the  adaptive  system  must 
have  a decision  rule  which  can  evaluate  the  past  performance  and  the 
present  state  to  choose  among  altcrnat.ve  behaviors.  Fourth,  it  must 
have  soma  sort  of  goal  or  objective.  The  goal  m&y  be  viewed  as  setting 
and  retaining  state  variables  within  certain  limits. 

Hopefully,  the  notion  of  an  adaptive  system  is  now  clear. enough 
to  allow  examining  how  this  structure  might  be  generalized  to  be  rele~ 
vant  to  the  study  of  foreign  policy. 
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Section  IV:  Adaptetive  Systems  and  Foreign  Policy 

Indeed  it  has  already  been  pointed  out  that  the  notion  of  adapta* 
tion  is  not  at  all  new  In  political  analysis,  its  emphasis  upon  goal- 
seeking systems  meshes  nicely  with  intuitive  feelings  about  political 
actors.  Politicians  behave  in  a manner  which  Is  designed  to  help  them 
to  meet  their  goals.  Certainly  there  is  no  obvious  reason  a nation's 
behavior  cannot  be  looked  at  In  an  analogous  fashion.  Hanrieder  (196?) 
defines  foreign  policy  as  “...the  more  or  less  coordinated  strategy 
with  which  Institutionally  designated  decision-makers  seek  to  manipu- 
late the  International  environment."  Unless  the  argument  is  made  that 
these  foreign  policy  manipulations  are  made  willy-nilly  and  without 
intended  direction,  it  must  be  that  they  are  aimed  at  reaching  some 
goal . 

Clearly  if  adaptation  theory  is  to  be  interpreted  as  an  empirical 
theory  of  foreign  policy  behavior,  the  problem  of  specifying  acceptable 
limits  on  measureabic  state  variables  must  be  resolved.  However,  with- 
out doing  this  it  is  still  possible  to  make  some  qualitative  statements 
about  how  various  sorts  of  adaptive  systems  might  respond  to  certain 
kinds  of  environmental  changes  by  building  upon  the  artificial  systems 
framework  developed  earlier.  To  do  this,  these  constructs  must  be 
Interpreted  In  a way  helpful  to  the  student  of  politics.  For  example. 
It  Is  not  very  enlightening  to  simply  relabel  en  I.E.  as  the  government 
unless  there  exists  an  appropriate  vocabulary  with  which  to  discuss 
governments.  “Appropriate"  here  refers  to  the  necessity  for  the 


vocabulary  to  fit  with  both  social  science  results  and  the  artificial 
systems  framework. 

A goal  or  objective  has  already  been  defined  to  be  a set  of  desired 
systam  states.  Without  getting  into  the  empirical  problems  associated 
with  trying  to  determine  the  goals  of  any  particular  nation,  It  is 
still  possible  to  make  some  general  statements  about  how  goals  may 
be  viewed  from  the  vantage  of  artificial  systems. 

In  designing  policies  (sequences  of  'u*s)  to  achieve  goals  in 
the  O.E,,  the  responsible  decision-making  componenti  of  the  I.E,  must, 
in  their  Image  of  the  O.E.,  categoriie  the  variables  md  parameters  of 
the  O.E.  as  to  whether  they  are  manipulable  or  non-manipulable  and 
whether  they  are  exogenous  or  endogenous: 

1,  Kanipulable  variables  are  those  whoso  values  are  directly 
controllable  by  the  given  I.E.  decision  component. 

2.  Non-Hanipulable  variables  may  vary  by  functions  of  other 
variables  in  the  models  but  not  directly  control loblo 

by  I.E.  decision  component  actions. 

3*  Exogenous  variables  affoct  but  aro  not  directly  affected 
by  tho  other  variables  In  tho  O.E. 

4.  Endogenous  variables  are  those  which  may  effect  other 

variables  and  are  affected  by  other  variables  in  tho  system. 

In  conceptualizing  these  distinctions,  the  following  classifica- 
tion table  may  be  helpful.  Endogenous-man I pul able  variables  cannot 
exist  since,  by  definition,  endogenous  variables  can  only  ba  affected 


through  exogenous  ones. 
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Table  3 


Exogenous 

hanipulable 

Non- Man! pul  able 

Generally  the 

Pol  Icy  Variables 

? 

1 

None 

Often  Used  as 

Endogenous 

Performance 

Heasures 

It  l>  i..port.nt  that  the  poiicy-naker  be  aware  of  which  O.E.  varl- 
>lca  he  1$  able  to  directly  marripulate  through  hi.  policy  choice,  and 
rich  he  I.  not.  Yet  thi.  dl.tinctloo  I.  generally  oy.rlooked  by 
ahavloral  .clenti.t.  ru.hing  to  "eyplal""  '•■•9a  percentage,  of  yorl.nce 
ith  .ery  few  yarieble..  In  con.troctlng  theorle.  of  the  O.E.,  decl.lon. 
o.t  be  mode  a.  to  which  variable,  ought  ba  Included  in  the  theory  and 
ihich  ought  be  excluded.  These  decisions,  In  turn,  suggest  devl.  g 

leasures  of  variable  "sign! f lcanc*a 

If  th.  objective  of  a particular  th«,ry  1.  to  parsimoniously 

iescrlbe  the  "behavior"  of  the  O.E..  than  a criterion  for  Including 
sr  excluding  a given  variabl.  .uch  as  "proportion  of  variant,  explained" 
makes  perfectly  good  .ens.  (...umlng,  of  course,  there  or.  lnd<M>.nd.nt 


( 
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reasons  to  believe  t..e  underlyliuj  structure  i.as  been  Identified)  as  a 
way  of  Isolating  "significant"  variables.  However,  If  a coal  of  the 
theory  is  to  enable  its  user  to  somehow  change  tlie  behavior  of  t.ie  0.^., 
the  import  of  an  inclusion  criterion  sucli  as  "percent  of  variance  ex- 
plained" may  he  greatly  reduced,  it  would  .he  as  If  an  engregit  isly 
overveiglit  person  v/ere  told  by  his  doctor  that  a carefully  done  empirical 
study  of  body  weight  showed  that  height  and  a e ore  only  "significant" 
correlates  of  body  weight.  Based  on  this  "theory,"  It  Is  unllUely  that 
anytliing  can  be  done  about  his  overvieigl.t  pro!  lem  (short  of  pe' haps 
cutting  him  off  at  tlie  I'.nee  or  adding  se/erai  feet  of  leg.  (For  a more 
e;;tended  treatment  of  ti.ls  topic,  see  Kanter  and  Thorson  (ir72). 

Not  ail  varlaLles  are  equally  susceptiMe  to  mani pulat ion  by  every 
component  of  t!ie  O.E.  One's  relation  to  the  policy  process  will  have  an 
Important  effect  on  partitioning  variables  according  to  man  I pulab 1 1 1 ty. 
The  proverbial  Nev/  Yor!;  taxi  driver  may  well  understand  which  actions 
will  influence  tlie  arms  races,  but,  for  people  in  his  position,  few  if 
any  variables  are  manipulablc.  Presumably,  from  tlie  perspective  of  tne 
President,  a somewliat  larger  number  of  varia'  les  are  controllable.  Since 
which  variables  are  "im^xjrtant"  in  a 'policy'  theory  depend  in  part 
on  wliich  variables  are  manlpulable,  the  designer  of  'policy'  tlieory 
should  be  sensitive  to  the  position  of  the  theory's  consumer.  The 
theory  for  providing  advice  to  the  President  will  be  "significantly" 
different  from  tlie  t!>«ory  wlilch  yields  recpoi.so  appropriate  to  taxi 


drivers. 
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A given  component  of  the  I.E,  (i.e.,  "the  govommentj"  or  that 
portion  of  the  government  which  makes  foreign  policy  decisions)  in  select- 
ing foreign  policy  alternatives  can  be  viewed  as  facing  decision  problems 
with  v*hc  following  elements  (adapted  from  Ackoff,  1962): 

C • an  n element  vector  of  manipulable  variables 
i 

1)  ■ a set  of  values  for  the  non-man  i pul  able  values 

f(C.;U)  » the  imago  of  the  O.E.;  a set  of  functional  relations 

' between  the  elements  of  the  O.E. 

V • the  value  to  the  decision  maker  of  Implementing  alterna- 
* t i ve  i 

• m element  vector  of  performance  measures  affected  by 
implementation  of  policy  alternative  i 

* objective  function  transforming  m-performance  measures 
into  (Ideally)  a scalar  to  be  maximized  or  minimized 

X.  ■ j-elcment  vector  of  policy  alternatives,  x 

With  this  notation,  the  following  functions  can  be  written: 

, V.  « g(P  ) 

P.  « f(C,;U) 

^ ftoreoverf  the  decision  problem  facing  the  particular  component  of  the 

i I.E,  can  be  defined.  Constraints— be  they  political,  physical,  fiscal, 

etc.  — rule  out  some  policy  alternatives  as  Infeasible.  Therefore, 

\ only  the  reduced  set  of  feasible  alternatives  X need  be  considered. 

I An  optimal  policy, 'x,  can  then  be  defined  as  one  which  satisfies  the 

following  function  (Mcsarovic,  1970  and  Richardson  and  Pelsoci,  1971): 

('f*)  f g(P^Rg(P) 

w * 


I 

‘ g(pj) 

1 


1 
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where  R it  generally  a relation  such  as  Z or As  an  illustration, 
suppose  the  goal  is  to  minimize  g(Pj).  The  I.E,  component  would  then 
want  to  select  a policy  alternat  Ive  from  such  that  g(P>J*)  Is 
less  than  or  equal  to  g(P)  for  any  other  Xj. 

Oftentimes  it  is  extremely  difficult  to  quantify  the  elements  of 
P|.  For  example,  suppose  the  elements  of  P|  include  political  stability, 
economic  development,  and  attitudes  toward  the  U.S.  government.  From 
a policy  makers  perspective,  the  temptation  here  Is  to  take  the  element 
most  easily  quantified  (in  this  c^se  probably  economic  deveioprrient) 
and  attempt  to  maximize  (minimize)  it  with  the  hope  the  others  will 
follow  along.  Thus  the  motto  "hard  data  drive  out  soft,"  Oftentimes, 
however,  yielding  to  this  temptation  can  have  disastrous  long-term 
consequences  in  the  case  where,  over  sore  interval,  increases  in  economic 
development  lead  to  a decrease  in  stability  which  In  turn  encourages 
hostility  toward  the  U.S.  A policy  maker  who  sisiply  optimized  on 
economic  development  might  soon  be  confronted  with  a rapidly  deteriora- 
ting situation. 

Once  P|,  C| , and  f(C|,U)  arc  developed,  the  problem  becomes  one  of 
defining  the  objective  function  g(P|).  In  classical  optimization  prob- 
lems, g(P|)  maps  P|  (an  m-element  vector)  into  a single  value  (a  scalar), 
in  many  ecrnomic  applications,  for  example,  g(P)  is  simply  the  sum  of 
the  dollar  cost  of  the  components  of  P|  and  the  goal  Is  to  minimize  g^P) 
thereby  minimizing  total  cost.  However  in  many  political  applications 
there  does  not  seem  to  exist  a single  dimension  into  which  the  elements 
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of  Pj  can  be  mapped.  For  example,  there  is  no  clear  way  to  add  dollars 
and  political  prestige.  Therefore,  instead  of  facing  a scalar  optimiza- 
tion problem,  the  political  policy  maker  often  faces  what  has  been 
termed  a vector  maximization  problem  (Geoffrian,  1968).  Satisfactory 
analytical  'olutions  to  most  varieties  of  vector  optimization  problems 
are  still  non-existant. 

Another  aspect  of  the  i,F.  decision  problem  can  best  be  viewed  in 
terms  of  the  concepts  developed  by  Hesarovic,  Macko,  and  Taka.iaia 
(1970).  One  of  their  concerns  Is  with  the  designing  of  controllers 
for  coupled  subsystems.  Coupled  subsystems  may  be  thought  of  as  those 
In  which  changes  in  one  subsystem  may  force  changes  in  the  other  sub- 
system. The  subsystems  are  In  some  way  linked.  If  the  O.E,  of  a govern- 
ment Is  seen  as  everything  external  to  the  government,  then  two  sub- 
systems of  the  O.E.  might  be  the  domestic  subsystem  and  the  International 
subsystem.  Since  changes  In  one  can,  under  certain  conditions,  generate 
changes  In  the  other,  the  two  subsystems  are  coupled.  A precise  defini- 
tion of  coupling  car.  bo  given  In  terms  of  properties  of  the  matrices  of 
coefficients  of  the  subsystems,  but  In  the  context  of  this  discussion, 
little  if  anything  would  be  gained  by  such  precision.  Simon  and  Ando 
(I96I)  provide  on  Interesting  formal  analysis  of  some  aspects  of  coupling 
for  those  who  would  like  a acre  rigorous  approach. 

Suppose,  for  1 1 lurtratlon,  that  the  O.E.  Is  decomposed  into  an 
international  and  a domestic  subsystem  as  In  Figure  8. 


Figure  0 


The  O.E.  Is  enclosed  by  dotted  linos,  and  the  lines  connecting  the  two 
subsystems  represent  the  coupling.  In  designing  ar  I.E>  structuie  to 
achieve  goals  In  this  O.E..  it  Is  likely  that,  since  i nternatlonai 
problems  are  generally  rather  different  than  domestic  ones,  two  "organi- 


zations" would  be  built  into  the  l.E.  These  "organizations"  might  bo 
the  Ministry  of  Domestic  Affairs  and  the  Ministry  of  Foreign  Affairs. 
Suppose  further  that  the  only  way  either  Ministry  can  affect  the  sub- 
system It  Is  concerned  with  is  by  spending  political  power  units. 
Lastly,  ignoring  the  interface  problem  by  assuming  there  Is  no  Inter- 
face problem  and  that  ^ Is  observed  directly  and  accurately),  results 


In  what  Is  pictured  In  Figure  9. 


Figure  9 
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In  the  case  of  the  Ministry  of  Domestic  Affairs  (MDA),  power  units  (P^) 
expended  in  the  domestic  sub-system  increase  domestic  satisfaction  (S) 
according  to  the  equation; 


(I)  S = 


The  W_,  In  (i)  Is  the  interaction  term  representing  the  effect  of  changes 
0 

in  the  international  sub-system  upon  S,  It  will  be  specified  further 
in  equation  (ill).  The  Ministry  of  Foreign  Affairs  (MFA)  exchanges 
its  power  units  (Pf)  for  national  defense  (K)  according  to  the  following; 

(ii)  K - 2P^  - 

Again,  represents  how  changes  In  the  international  siib-system  affect 

the  domestic  sub-system.  These  Interactions  are; 

(i  i I)  W « S - I/2P 
d * 

(iv)  - K - l/2P^: 

Suppose  the  goal  of  the  i.6,  to  move  the  0,E,  to  where  K • I and  S ■ i. 

If  K or  S is  smaller  than  I,  it  greatly  Increases  tiie  likelihood  the 
government  will  fall  out  of  power  while  values  greater  than  I would 
signify  a waste  of  power  units.  With  this  goal  in  mind,  the  sub-goals 
for  the  MOA  and  MFA  would  look  as  follows; 

(v)  MFA  goal;  minimize  (P^  ♦ 2(K-I)^) 

(vi)  MOA  goal;  minimize  CPj 

And  the  overall  I.E,  goal  then  is  to  minimize  the  sum  of  the  deviations 
from  the  suh-gools; 

(vii)  I.E.  goal;  minimize  0*f  * 2(K-I)^  (S-l)^3 


J 

j 
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Suppose  now  the  t.E*'s  image  of  the  O.E,  ignores  the  coupling 
and  assumes  contrary  to  equations  (I)  and  (il)  that  the  International 
and  domestic  processes  are  completely  uncoupled,  that  Is, 

(!•)  S - and, 

(11*)  K - 2P^ 

If  the  image  Is  tl^at  described  by  {l‘)  and  (11')  above,  then  It  can  be 
shown  that  the  values  of  P^  and  P^  which  best  approach  the  sub-goal 
with  a minimum  expenditure  arc  P^  * 1/2  and  P^  “ 4/9.  When  put  Into 
equation  (vll)  (which  may  bethought  of  as  an  overall  performance 
evaluation  function),  these  values  of  P^  and  P^  produce  a value  for 
(vll)  of  4.09. 

An  Important  question  fhen  is,  how  much  does  Ignoring  the  coupling 
cost  the  I.E.?  It  Is  at  this  point  that  the  work  of  Mesarovic,  sX.  li* 
becomes  relevant.  They  demonstrate  that  by  putting  a controller  over 
the  MOA  and  the  MFA  as  In  Figure  8 and  by  taking  into  account  the  coupling 
this  super-controller  can,  through  proper  coordination  of  the  MDA  and 
the  MFA,  Increase  the  overall  performance  of  the  I.E.  from  4.09  to 
.088  (where  the  lower  the  score  the  better  the  performance). 
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Depend’. ig  upon  the  dimensions  of  the  power,  satisfaction,  and  defense 
units,  the  system  cost  of  ignoring  the  coupling  can  be  very  high.  Further 
exanples  of  this  type  can  be  found  in  Mesarovic.  et  (1970)  arxi 
Bailey  and  Holt  (1971 )• 

This  illustration  demonstrates  once  again  how  interdependent  are 
goals,  I.E.  structures  (including  the  image)  and  the  O.E.  Most  all 
I.E.'s  will  have  a structure  similar  to  that  of  Figure  10,  that  is, 
the  elements  of  the  l,E.  will  be  arranged  hierarchically.  Hierarchy 
here  means  "...a  system  that  is  composed  of  Interrelated  sub-systems, 
each  of  the  latter  being,  in  turn,  hierarchic  in  structure  until  we 
reach  some  lowest  level  of  elementary  sub-system."  (Simon  (1969),  p. 

87)  Mesarovic,  ct  ai.  (1970,  p.  22)  suggest  some  reasons  why  we  find 
multi-goal  systems  so  often  arranged  in  a hierarchical  fashion: 

"...the  overall  goal  of  the  organization  which  reflects  the  purpose 
of  the  organization  as  a whole  Is  broken  down  into  a sequence  of  sub- 
goals, so  that  the  solution  of  the  overall  goal  is  replaced  by  the 

solution  of  the  family  of  sub-goals. 

However,  es  ha,  been  seen,  specl.liiation  brings  with  It  the  prob- 
lem of  coordination.  If  each  specialized  unit  Is  allowed  to  act  Inde- 
pendently and  the  various  tasks  are  not  completely  uncoupled,  resources 
will  be  used  Inefficiently  and  the  nation  will  perform  at  a much  lower 
level  than  it  might  otherwise.  The  first  step  In  attempting  to  solve 
the  coordlnetion  problem  Is  to  place  more  general  units  over  the  special, 
ized  units,  thereby  permitting  the  nation  to  operate  as  effectively  as 
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possible.  This  is  the  procedure  which  wds  illustrated  in  the  previous 
exarnple.  Figure  8 then  represents  a two“levc',  hierarchical  structure. 

In  this  diagram  the  upward  arrows  refer  to  information  and  the  down- 
ward arrows  to  coordination  controls*  The  hierarchical,  multilevel 
structure  greatly  reduces  the  amount  of  information  which  mi;«t  be 
digested  by  any  one  group.  As  one  moves  up  in  level,  the  detail  of  infor- 
mation concerning  each  goal  is  reduced,  thus  allowing  more  goals  to  be 
considered  at  once.  This  increase  in  the  number  of  goals  presents 
significant  problems  to  the  decision  makers  attempting  vo  implement 
them  and  to  evaluate  performance  in  achieving  them.  In  order  to 
discuss  these  difficulties,  it  is  necessary  to  first  be  more  explicit 
about  some  of  the  other  elements  in  tha  problem  structure. 

The  l.E.  may  be  thought  of  as  facing  a decision  os  to  what  Inputs 
(u*s)  It  ought  to  send  Into  the  O.E.  to  best  move  or  retain  the  system 
In  a desired  state.  The  Inputs  are  chosen  by  the  l.E.  on  the  basis  of 
Its  Image  of  the  dynamics  of  the  O.E,  The  decision  problem  is  then 
defined  by  the  goals,  the  Interfaces,  and  the  Image.  There  are  several 
ways  the  l.E.  can  modify  its  decision  problem. 

For  example,  It  can  change  the  Image  so  that  goals  which  previously 
looked  unattainable  now  look  attainable.  Or,  the  l.E.  can  modify  its 
goals  in  a way  to  make  them  attainable  given  the  preserit  image.  It 
is  in  this  way  that  goals  can  become  changed  or  the  structure  of  the 
l.E.  can  become  modified.  Third,  It  can  construct  new  Interfaces 
which  allow  the  implementation  of  policies  which  previously  were  not 


feasible.  These  first  two  techniques  were  to  some  extent  treated  in  the 
previous  paragraphs.  To  deal  with  the  third  (interface  modification), 
the  two  interfaces  must  be  examined  in  more  detail. 

This  requires  a look  at  how  the  government  Is  able  to  put  inputs 
into  the  O.E.  and  how  it  can  monitor  changes  in  the  O.C.;  that  is  the 
"hook'up"  between  the  I.E.  and  the  O.E.  This  "hook-up"  has  already  been 
divided  conceptually  into  two  parts^the  access  interface  and  the 
observation  interface.  Both  of  these  interfaces  must  generally  be 
effective  if  the  I.E.  is  to  have  a good  chance  of  achieving  its  goals. 

An  Important  component  of  a nation's  observation  interface  is  soma 
sort  of  social  indicator  system.  Here  "Indicator  system"  Is  used  in  a 
very  general  sense  to  denote  some  set  of  O.E.  elements  whose  values  are 
measured  at  various  points  in  time.  CNP  and  unemployment  rate  might 
be  two  examples  of  economic  indicators.  Regime  popularity  and  Inci* 
dances  of  political  violence  might  be  several  political  indicators. 

The  values  of  these  interface  measures  are  then  evaluated  by  the  I.C. 
in  terms  of  its  cf  the  O.E.  and  in  part  on  the  basis  of  this 

evaluation  new  policy  outputs  •*.'<:  ^anorated. 

Th'  i.-noortance  of  an  ap7-.‘>rriate  observation  interface  Is  again 
illustt‘a(r4  b*/  thr  U.s.  experisneo  In  Viet  Nam.  Following  a crisis 
situat^>n  In  fltic  fio-.i  (such  as  Tet),  the  U.S.  response  was  to  intro- 
duce palir.y  crt-'inges— ‘general I y In  the  form  of  increased  military 
support  To  5oPTh  Viet  Nam.  Ellsberg  (1972)  describes  the  characteristic 
Viet  Hir.n  Viet  Cong  response  to  Increased  U.S.  intervention: 
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"After  suffering  initiel  setbacks  they  woul<)  Ue  low  for  an  extentled 
period,  gather  data,  analyze  experience,  develop,  test,  and  adapt  new 
strategies,  then  plan  and  prepare  carefully  before  launching  them 

(1972,  120)." 

The  U.S.,  however,  monitered  "enemy"  strength  through  its  field 
commanders  who  in  turn  equated  frequency  of  enemy  contact  with  enemy 
strength.  If  the  enemy  Is  strong,  the  reasoning  went,  then  It  will 
fight,  if  it  is  quiet,  then  It  must  be  weak.  Based  on  these  reports, 
the  tendency  was  always  for  the  President  to  view  his  policy  changes 
as  a "success"  which  of  course  led  to  the  periods  of  optimism  end 
goal  change  discussed  earlier.  However,  the  U.S,  observation  inter- 
face was  bad.  Decreased  contact  did  not  mean  a weakened  enemy  and. 
Indeed,  the  periods  of  greatest  crisis  came  at  the  times  of  highest 
U.S.  optimism. 

If  policy  outputs  are  to  have  any  effect  upon  the  O.E.,  the  I.E. 
mMst  hove  some  way  to  got  them  into  the  O.E.  This  is  done  through 
the  access  Interface.  A task  of  the  inner  environment  may  often  bo  the 
building  of  this  interface  prior  to  generating  some  other  se*"  of  policy 
outputs.  Thus  a nation  desiring  to  institute  some  land  tax,  program  based 
upon  crop  yield  must  first  build  an  observation  interface  through  which 
they  can  fairly  accurately  monitor  crop  production.  It  aiio  must  create 
some  sort  of  access  interface  which  will  enable  it  to  collect  the  taxes 
due  it.  Certain  kinds  of  tax  programs  are  often  pursued  in  certain 
O.E.’s  because,  though  they  may  have  a slightly  lower  yield  than  other 


feasible  policies,  of  the  ease  of  interfacing  tlwri  with  the  O.E,  An 
exannple  in  many  U,S,  states  is  the  sales  tax  where  the  initial  collection 
is  made  by  already  existing  merchants  and  the  amount  collected  Is  "naturally" 
controlled  by  sales  volume. 

Indeed,  it  may  often  be  the  only  way  for  a government  to  achieve 
its  goals  is  through  the  construction  of  new  interfaces  or  the  modifi" 
cation  of  old  one?.  The  current  controversy  over  wage-price  controls 
in  the  United  States  may  be  seen  as  a debate  on  what  access  points  the 
government  requires  in  the  O.E,  if  It  is  to  achieve  certain  social 
and  economic  objectives. 

Thus  far  little  attention  has  been  paid  to  the  internet ional 
systcm--the  O.E, —in  which  the  national  system--the  l,E.--is  attenpting 
to  achieve  its  goals.  In  light  of  last  chapter's  extended  discussion 
of  complexity,  a first  question  might  be,  "Is  it  possible  to  construct 
an  I.E.  which  is  capable  of  adapting  to  any  O.E,  whatsoever?"  Clearly 
if  such  universal  adaptive  structures  can  be  shown  to  exist  (in  the 
mathematical  sense  of  exist),  then  effort  ought  to  be  expended  to  trans- 
late 0 description  of  this  structure  Into  political  terms. 

More  specifically,  in  political  science  terms,  this  question  might 
be  rephrased  as  "Is  It  possible  to  construct  a government  (I.E.)  which 
Is  capable  of  adapting  (maintaining  state  variables  within  specified 
limits)  to  any  foreign  or  domestic  environments  (O.E.)  it  might  bo 
required  to  deal  with?"  Since  such  "universal  governments"  by  definition 
can  adapt  to  any  O.E.,  the  existence  of  such  governments  would  greatly 


reduce  needs  to  acquire  knowledge  of  specific  O.E.s.  However,  the  next 
Theorem  (due  to  Gold  (1965,  1970)  will  show  that  such  universal  adap- 
tors are  Impossible. 

To  make  the  problem  simpler  to  conceptualize  (but  no  less  general), 
consider  artificial  systems  whose  access  Interface,  observation  Inter- 
face and  O.E.  image  are  perfect.  That  Is  to  say,  that  the  i.E.  can 
observe  anything  It  chooses  In  the  0,E.  directly  and  without  error,  that 
It  can  put  In  “policies"  exactly  where,  when  and  how  It  Intends,  and 
its  image  of  the  O.E.  Is  (subject  to  certain  constraints  which  will 
become  clear)  the  O.E.  Itself.  Thus  the  artificial  system  may  be 
represented  In  Its  "reduced"  structure  as  follows: 


"Reduced"  Artificial  System  Structure 
Adaptation  generally  entails  some  sort  of  over  time  behavior  and  we  can 
choose  a time  measure  which  Is  quantized  (l.e,  jumps  from  one  unit  to 
the  next  rather  than  being  continuous)  and  has  a finite  starting 
point: 

t " 1,  2,  3,  ... 

At  each  time  point,  the  I.E.  sends  control  outputs  (jji)  Into  the  O.E. 
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These  n volute  can  be  thought  of  os  being  chosen  from  some  finite 
alphabet  U,  Further,  at  each  time  point  the  O.E.  receives  inputs  (x) 
from  the  O.E.  The  x vector  may  be  thought  of  os  consisting  of  two 
components.  The  first,  £,  are  performance  measures  (e.g.,  level  of 
satisfaction,  etc.)  and  the  second,  (nonperformance)  Information 

about  the  O.E.  The  values  of  £ are  expressed  in  o finite  alphabet  p 
and  the  values  of  J.  In  a finite  alphobe':  I.  (These  three  alphabets 
need  not  be  different,  only  distinguishable).  Thus: 

iit  ^ 

I • I 
-“t 

Again,  without  significant  loss  of  generolity,  assume  each  of  these 
alphabets  to  bo  coded  as  real  rw-tibors. 

An  innc'r  environment  can  then  be  sold  to  be  adaptive  if  It.  is  able 
to  choose  sequences  of  in  such  o way  os  to  bring  and  maintain  £^  within 
specif lod. I Imits,  Note  that  the  goal  Is  simply  to  bring  £ into  some 
desired  Interval,  The  values  simply  give  the  I.E,  information  about 
the  process  but  Co  not  themselves  enter  directly  into  the  I.E.'s  object ivo(s) . 

Still,  however,  the  problem  os  posod  does  not  have  enough  structure  to 
be  solved.  Itoro  must  be  sold  about  whot  kinds  of  O.E.s  and  i.E.s  ore 
being  examined.  A way  of  accomplishing  this  is  to  limit  the  class  of 
possible  i.E.s  to  those  which  have  a finite  number  of  states  (that  Is, 
the  I.E.  at  any  point  In  time  can  onlv  be  in  one  of  a finite  number 
of  states  where  state  is  used  In  precisely  the  same  sonao  ns  earlier 
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and  the  class  of  O.E.  to  the  class  o\’  finite  automata  (tae  Holt  and 
Richardson  (I9_J.  The  problem  then  becomes:  “Is  there  a universal 
I.E.  which  will  adapt  to  any  (finite  automaton)  O.E.?  Paraphrasing 


Gold  (1971),  it  can  be  proven: 

For  any  I.E.  (finite  state),  there  exists  a 

O.E.  iuch  that  the  I.E.  will  always  behave  In  a strongly 

worst  way. 

In  the  arqument  which  follows,  an  alphab^  Is  defined  as  a non- 


empty s*t  of  real  numbers  and  where  A Is  the  alphabet.  signifies 
the  set  of  finite  strings  of  elements  In  A.  The  three  alphabets  we 
will  be  referring  to  are  U (policy  outputs  from  the  I.E.).  P (per- 
formance Inputs  from  the  O.E.)  and  1 (information  inputs  from  the  O.E.) 


The  O.E.  can  be  thought  of  as  a function  0,  from  U*  to  I together  with 
a function  0^  from  to  P.  In  other  words,  the  outputs  of  the  I.E. 
(U*)  determine  I and  P for  the  O.E.  That  Is,  we  can  say  the  I.E.  and 
O.E.  are  linked.  The  I.E.  the,  Is  a function  E from  (I  X P)*  to  U. 

The  outputs  (U)  of  the  I.E.  are  determined  by  the  pairs  of  I and  p 
values  generated  by  the  O.E.  (In  response  to  previous  u‘s).  Here 


formally: 
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0.: 

t 

a>v 

%= 

u* 

— >'■ 

E: 

(I 

X P)*  .)U 

These  function*  will  result  In  the  following  sequences: 

Ij  « 0.  (uj,  Uj,  u^,  ...u^.j) 

Pt  - Op  (u,.  u^.  u^,  ...Ut.,) 

• £ (Ip  pp  4’  ^2'  *3*  •••*t-r  ^t-i^ 

The  sequence  of  I.E.  outputs  u,,  U2...l$.  ®s  before,  called  the  behavior 

of  the  I.E.  With  this  vocabulary,  strongly  worst  behavior  can  be  de- 
fined, Suppose  the  set  of  P values  Is  binary: 

7 

P - ' 0,  I r 

p - 0 might  be  Interpreted  as  undesirable  and  p - I as  desirable.  A 
strongly  worst  behavior  string,  B'^*,  results  If: 

1)  For  the  behavior  string  p - 0 for  all  t but, 

2)  for  any  behavior  string  dHferIng  from  at  any  time, 
p • I for  all  swcceeding.t Imcs  regardless  of  future 
values  of  u^. 

In  other  words,  a behavior  Is  strongly  worst  If  It  results  In  the 
lowest  possible  value  of  p^  for  all  t and  any  other  behavior  would  re- 
sult In  the  highest  possible  value  of  p^  for  all  t.  Certainly  an  I.E, 
which  behaves  In  a strongly  worst  manner  is  not  behaving  adaptively 
no  matter  how  wide  a range  is  put  on  "acceptable  limits."  Thus  If  It 
can  bo  proven  that  given  any  finite  state  I.E.,  a finite  state  O.E. 
can  always  be  constructed  toward  which  the  I.E,  will  behave  In  a 
strongly  worst  manner.  It  will  have  been  proven  that  there  OKlsts  no 

universal  I.E. 
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Suppose  that  the  0,E,  sends  out  a constant  value  of  I for  all  t; 

I ■ • for  ell  t 
t 

Thus  the  values  of  i are  "independent"  of  the  behavior  of  the  l.E,  When 

• i and  p^»  0 for  all  t,  let  the  I.E,  pass  tlirough  States  Sj,  $2, 

5^...  producing  outputs  o^ .o^.Oj. . .Since,  by  assumption,  the  I.E.  has 

a finite  number  of  states,  it  will  finally  have  to  repeat  a state. 

Let  5 ♦ be  tlie  first  repeated  state  of  the  sequence  s +,  s , 

where  m n.  Then  by  assumption  u^  must  have  the  same  period  thereby 

yielding  ■ o . Let  the  O.E.  have  n ■:  I states  S , S,,  ... 

' m 0 I 

S such  that  the  O.E,  Is  in  Sn,  It  will  send  back  p ■ I;  all  other 
n t 

O.E.  stales  will  send  back  p^  ■ 0.  Let  Sj  be  the  Initial  (at  t «»  I) 
state  of  the  O.E.  Finally  then  we  can  specify  tlie  state  transformation 
rules  of  the  O.E.  as  follows;  (where  \ may  be  read  as 

f 

'W>ves  to") 

5^  for  all  u 
0 o t 

(11)  S,  S,  + .ifu  " o 

j j I ^ j 

(III)  If  Uj  »<  Oj 

where  J ■ I,  2,  ...n  and  ^ 

For  example,  if  the  O.E.  is  In  State  S and  receives  an  Input  u o , 

J ^ ^ 

It  will  move  to  Sq  and  remain  there  for  all  future  time  regardless  of 
future  values  of  u^.  This  yields  a constructive  proof  that.  If  tlie 
O.E.  Is  allowed  to  have  as  few  as  one  more  state  than  the  I.E.,  an 
O.E,  toward  which  tlie  I.E,  will  behave  In  a strongly  v^orst  manner  will 
always  exist. 
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An  exairple  might 
number  of  I.E.  States 


make  this  more  clear, 
equals  3).  At  t • I: 


Suppose  n 


3 (that  iSt  the 


I.E. 

*1 


Sj 


£ 

0 


Since  the  O.E,  is  not  In  Sq,  ■ 0,  Further,  since  u^  ■ 0^  did  not 
result  in  a desirable  value  of  Pj,  the  I.E.  will  move  to  another  state: 


t 

1 

2 


u 


o 

1 

o 

2 


£ 

0 

0 


Again,  u^  “ o^  produces  an  undesirable  value 
the  O.E.  moved  into  State  S^  as  specified  by 
3yylelds  the  some  results: 


of  p^  and,  because  u 
transition  rule  (ii) 


2 


°2' 


Time 


The  I.E.  has  now  exhausted  its  states.  Suppose  it  moves  back  again  to 
S|  (l.e. , m » I)  thereby  again  going  through  the  cycle.  Here,  then,  is 
an  example  of  how  an  O.E.  with  one  more  state  than  a given  I.E.  cnn  always 


be  constructed  so  that  the  I.E.  will  behave  In  a strongly  worst  manner. 

This  theorem  proves  that  given  an  I.E.,  there  will  always  exist  an 
O.E.  which  is  complex  relative  to  that  I.E.  (cooplex  In  the  sense  of 
having  oore  states)  in  which  the  I.E.  will  be  unable  to  behave  adaptive* 
ly  (no  matter  how  weakly  "adaptively"  is  defined).  Additional  theorems 
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have  been  proven  (Gold,  I966,  1971)  to  ucmonstrato  that  even  for  teams 
of  adaptors  utilizing  various  strategies,  there  exist  environments  for 
which  they  will  behave  in  a strongly  worse  manner. 

The  import  of  these  results  to  political  theory  !*  not  altogether 
clear.  That  there  exist  (in  the  mathematical  sense)  complex  outer  envi- 
ronments in  which  any  given  Inner  envlrcnment  will  behave  in  a strongly 
worst  manner,  is  not,  of  course,  to  demonstrate  that  the  particular  outer 
environments  In  which  national  systems  are  located  are  of  this  type.  It 
would  see;.i  plausible,  however,  at  least  that  the  outer  environment  of 
any  national  system  has  more  system-states  then  does  the  national  system 
itself.  This  is  especially  conpelllng  If  the  national  system  is  seen  to 
be  « part  of  its  own  O.E.  At  the  very  least,  these  results  suggest  that 
in  designing  governments,  it  Is  probably  futile  to  attempt  to  construct  a 
government  which  is  capable  of  adopt  It g to  all  O.E.'s.  Ir-tead  careful 
study  should  be  given  to  classifying  the  range  of  O.E.s  likely  to  bo 
encountered  by  the  government. 
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Section  V:  Complexity  end  the  Internet ionel  System 

One  wey  of  classifying  O.E.s  might  be  in  terms  of  their  complexity 
reletive  to  e given  I.E.  As  wes  argued  elsewhere  (Thorson,  1972) 
the  notion  of  complexity  involves  enormous  analytic,  conceptual  and 
empirical  problems.  However,  regardless  of  these  difficulties, 
complexity  nas  the  advantage  of  being  in  part  contingent  upon  national 
system  structure  and  of  fitting  in  nicely  with  some  aspects  of  organi- 
zation theory.  The  utility  of  these  characteristics  should  become 
more  apparent  in  the  ensuing  discussion. 

While  It  seemed  to  make  Intuitive  sense  to  argue  that  some  systems 
(e.g.,  O.E.s)  are  inherently  more  complex  than  others, such  a "non- 
contingent" view  of  complexity  often  leads  to  more  problems  than  it 
resolves.  What  seems  to  be  true  Is  that  no  satisfactory  definition  of 
the  complexity  of  an  environment  can  be  given  Independent  of  the  class 
of  systems  "operating"  in  that  environment.  The  reason  for  this  is  that 
the  system  can  be  so  designed  as  to  remove  some  of  the  "intuitive 
complexity"  from  the  environment.  For  example,  many  living  species 
may  well  be  facing  a less  complex  environment  now  than  they  did 
thousands  of  years  ago.  Through  evolution  many  of  the  common  relational 
structures  have  been  "pre-progremmed"  into  the  human  brain.  The  brain 
has  developed  in  such  a way  as  to  operate  extremely  effectively  In  an 
environment  of  three  dimensions,  fast  response  times  (the  time  It 
takes  for  the  environment  to  respond  to  external  stimuli),  and  few 
relevant  variables.  This  pre-programming  of  co.iiploxlty  through  evolution 
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or  design  may  well  be  h key  to  eny  system's  operating  adaptively  In  e 
seemingly  complex  environment. 

What  of  the  International  political  system  (a  foreign  policy 

maker's  O.E.)?  It  Is  doubtful  that  the  International  political  system 

Is  of  the  three  dimensional,  fast  response  time,  and  few  relevanv. 

variable  type.  Indeed,  the  "high  order,  multiple  loop,  non-linear 

feedback  structure"  discussed  by  Forrester  (1969)  would  seem  to  be 

far  more  descriptive  of  the  International  system: 

It  has  become  clear  that  complex  systems  are  counter- 
intuitive. That  Is,  they  give  Indications  that  suggest 
corrective  action  which  will  often  be  Ineffective  or  even 
adverse  In  Its  results.  Very  often  one  finds  that  the 
policies  that  have  been  adopted  for  correcting  a diffi- 
culty are  actually  Intensifying  It  rather  than  producing 
a solution. 

Choosing  an  Ineffective  or  detrlmen';cl  policy  for 
coping  with  a complex  system  Is  not  a matter  of  ran- 
dom choice.  The  Intuitive  processes  will  select  the 
wrong  solution  much  more  often  than  not.  A complex 
system--a  class  to  which  a corporation,  a city,  an  econ- 
orry,  or  government  be  long- -behaves  In  many  ways  quite 
the  opposite  of  the  simple  systems  from  which  we  have 
gained  our  experience. 

Most  of  our  Intuitive  responses  have  been  developed  In 
tro  context  of  what  are  technically  called  first-order 
nugat I ve- feedback  loops.  Such  a simple  loop  Is  goal- 
£e^king  end  has  only  one  important  state  variable.  For 
cx.imple,  warming  one's  hands  beside  a stove  can  be 
approximated  as  a first-order,  negative-feedback  loop 
In  which  the  purpose  of  the  process  Is  to  obtain  warmtn 
without  burning  one's  hands.  The  pri.icipal  state  vari- 
able of  the  loop  Is  the  distance  from  the  stove.  If  one  > 

Is  too  close  he  burns  his  hand.  If  too  far  away  he  re- 
ceives little  heat.  The  Intuitive  lesson  Is  that  cause 
and  effect  are  closely  related  In  time  and  space.  Tem- 
perature depends  on  the  distance  from  the  stove.  Too 
much  or  too  little  heat  Is  clearly  related  to  the 


position  of  the  hands.  The  relation  of  cause  and  effect 
is  Irnmediate  and  clear.  Similarly,  the  simple  feedback 
loops  that  govern  walking,  driving  a car,  or  picking 
things  up  all  train  us  to  find  cause  and  effect  occurring 
at  approximately  the  same  moment  and  location. 

But  in  complex  systems  cause  and  effect  are  often  not  closely 
related  In  either  time  or  space.  The  structure  of  a complex 
system  is  not  a simple  feedback  loop  where  one  system  state 
dominates  the  behavior.  The  complex  system  Is  of  high  order, 
meaning  that  there  arc  many  system  states  (or  levels).  It 
usually  coifibines  posi t ivc” feedback  loops  describing  growth 
processes  as  well  as  negative,  goal"seeking  loops.  Jn  the 
complex  system  the  cause  of  a difficulty  may  lie  far  back 
in  time  from  the  symptoms,  or  in  a completely  different 
and  remote  part  of  the  system.  In  fact,  causes  are  usually 
found,  not  In  prior  events,  but  in  the  structure  and  policies 
of  the  system. 

To  make  matters  still  worse,  the  complex  system  is  even  more 
deceptive  than  merely  hiding  causes.  In  the  complex  system, 
when  we  look  for  a cause  near  in  time  and  space  to  a synptom, 
we  usually  find  what  appears  to  be  a plausible  cause.  But 
it  is  usually  not  the  cause.  The  complex  system  presents 
apparent  causes  that  are  in  fact  coincident  symptoms.  The 
high  degree  of  time  correlation  between  variables  in  complex 
systems  can  lead  us  to  make  cause*and“effect  associations 
bervnon  variables  that  are  simply  moving  together  as  port 
of  the  tote!  dynamic  behavior  of  the  system.  Conditioned 
by  cur  training  in  simple  systems,  we  apply  the  same  intui” 
tion  to  complex  systems  and  are  led  into  error.  As  a result, 
we  treat  symptoms,  not  causes.  The  outcome  lies  between 
IneffectWe  and  detrimental. 

Actions  directed  at  Individual  nations  often  have  indirect  and 
unforseen  consequences.  Sometimes  these  consequences  take  years  and 
even  decades  to  make  themselves  known.  Solutions  to  specific  problems 
often  result  In  making  things  worse  rather  than  better,  in  short, 
nations'  foreian  policy  responses  often  have  not  been  well  selected. 
This  poor  selection  may  stem  partly  from  man's  proclivity  to  look  In 
the  International  environment  for  kinds  of  relational  structures  of 
encounters  In  his  day  to  day  experience. 
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The  comp'exity  of  the  international  environment  is  in  part  depen- 
dent upon  the  structure  and  goals  of  the  national  system  which  Is 
attempting  to  deal  with  it.  Thus  different  national  systems  may  view 
a given  international  environment  as  more  or  less  complex.  It  is, 
however,  possible  to  identify  some  characteristics  to  look  for  in 
environments: 

(1)  The  number  of  relevant  variables.  In  general,  the  greater 
the  number  of  relevant  variables,  The  more  complex  the 
envl ronment. 

(2)  The  response  time  of  the  environment.  In  general,  the 
longer  it  takes  for  an  environment  to  respond  to  foreign 
policy  inputs,  the  more  complex  It  is. 

(3)  Amount  of  randomness  In  the  environment.  Here  the  con- 
cern is  with  how  much  variance  is  associated  with  the 
response  of  the  international  environment  to  a given 
foreign  policy  Input  from  a given  national  system. 

The  greater  the  variance,  the  greater  the  randomness. 

In  general,  the  greater  the  randomness,  the  more  com- 
plex the  international  environment. 

With  relatively  few  additional  assumptions,  these  notions  can  be 
used  to  derive  a number  of  qualitative  propositions  relating  the  com- 
plexity of  the  international  system  (O.E.)  to  the  foreign  policy  re- 
sponses of  an  adaptive  national  system  (I.E.).  While  the  deviation 
of  these  propositions  Is  outside  the  scope  of  this  chapter,  one  such 
proposition  will  be  derived  as  an  example  of  the  procedure  which  might 
be  employed. 

it  has  been  assumed  that  a national  system  generates  foreign 
policy  outputs  In  a way  designed  to  arMeve  certain  goals.  These  goals 
may  be  thought  of  as  desired  system  states,  lit  was  noted  that  outputs 


of  adaptive  systems  are  chosen  as  a resuit  of  a historical  record  toge- 
ther with  the  present  system  state.  It  was  also  stated  that  adaptive 
systems  may  at  times  make  the  "wrong**  choice.  By  a wrong  choice  it  Is 
meant  that  the  system  could  have  chosen  a different  output  which  would 
have  resulted  in  tS»e  system’s  moving  to  a more  desired  state.  Through 
the  feedback  process  the  system  can  generally  assess  the  effect  of  Its 

output  and  correct  certain  kinds  of  errors. 

In  this  discussion  It  will  be  assumed  that  some  sort  of  learning 
mechanism  is  present  In  the  national  system.  This  learning  mechanism 
will  be  e member  of  the  class  of  familiar  trial  and  error  types.  Each 
tima  the  system  has  to  generate  a forcing  policy  output,  a number 
(this  number  may  be  One,  af  alternatives  are  considered.  Each  of 
these  alternatlv^^ti  h-7s  Associated  with  It  soma  probability  of  being 
chosen  as  the  forelgv.  policy.  After  an  output  Is  chosen,  Its  effect 
is  evaluated  by  some  decision  component  accord Ig  to  some  rule.  After 
this  evaluation,  the  alternatives  are  assigned  new  probabilities  of 
being  chosen.  This  sort  of  decision  procedure  will  generally  yield  a 


negatively  accelerating  learning  curve  as  In  Figure  II. 


Probabi 1 1 ty  of  a 
Correct  Choice 


Figure  11 
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By  a correct  foreign  policy  It  is  meant  a foreign  policy  output  which 
will  result  in  meeting  some  well-defined  goal,  i.e.,  an  adaptive  behavior. 
In  some  cases  there  may  be  more  than  one  correct  choice.  The  curve  of 
Figure  11  will  still  hold.  What  Figure  i:  is  saying  is  that,  in  general, 
the  probability  of  a correct  choice  increases  with  the  number  of  trials. 

More  specifically,  it  will  bo  assumed  that  the  particular  learn- 
ing mechanism  will  be  one  similar  to  that  described  by  Norman  (1964) 
and  that  the  foreign  policy  responses  generated  by  the  I.E.  are  made 
on  the  basis  of  Information  gained  from  previous  responses  In  situations 
deemed  similar.  It  fs  further  assumed  that  there  exists  on  optimal 
policy  (In  the  sense  defined  earlier),  and  It  Is  The  task  of  the  I.E. 
to  identify  and  Implement  this  policy.  (This  formulation  ignores 
Simon's  (1957)  claim  that  large  scale  organixations  will  often  exhibit 
"satisficing"  rather  than  optimixlng  behavlor)i 

The  probability  of  the  I.E.  choosing  a sub-optimal  policy  will  be 
some  number  "q"  where  0 ^ q < 1 . In  describing  foreign  policy  behavior, 
the  task  then  becomes  to  relate  the  value  of  "q"  on  one  trial  to  that 
of  "q"  on  another.  A trial  is  simply  a perception  on  the  part  of 
the  I.E.  of  a decision  problem  together  with  the  I.E.  policy  response 
to  that  decision  problem.  In  psychological  terms,  the  perception  of 
a decision  problem  corresponds  to  the  stimulus  and  the  chosen  policy 

as  the  response. 

In  a theory  of  I.E.  policy  selection,  all  those  trials  in  which  the 
of  the  I.E.  perceives  the  decision  problem  in  a 


relevant  component 
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similar  way  can  be  treated  as  an  equivalence  class  of  events  (trials). 

It  Is  responses  to  trials  which  belong  to  the  same  equivalence  class 
that  the  theory  will  attempt  to  describe.  Again,  In  the  vocabulary  of 
learning  theory  all  trials  which  have  "similar"  stimuli  will  be  con- 
sidered to  be  in  the  same  equivalence  class  independent  of  the  I.E.'s 
selected  policy  response. 

With  the  help  of  the  proceeding  vocabulary,  the  specific  learning 
mechanism  being  posited  can  be  described  more  rigorously.  On  each 
trial  "n",  the  I.E.  will  respond  with  e sub-optimal  ^oncy  with  a. proba- 
bility "4  " ond  with  on  optimal  policy  with  a probability  "p  " where,  of 
n n 

course:  (6)  p^  " l-q^^ 

On  any  given  trial,  the  I.E,  may  or  may  not  learn  from  its  response  how 
to  better  respond  on  the  next  trial.  This  will  be  represented  by  a 
random  variable  "Vp"  which  will  equal  one  If  leernirig  took  piece  on 
trial  "n"  and  zero  If  no  learning  took  place.  Further,  the  probability 
that  learning  takes  placo  on  any  trial  will  be  represented  by  "c," 

Thus: 

^1,  with  probability  c 
(7)  y ‘’  I 0*  with  probability  1-c 
\ where  o ^ c ^ 1 

The  main  axiom  describing  this  learning  mechanism  describes  the  relation 
between  the  probability  of  selecting  a sub-optimal  policy  on  one  trial 
and  that  of  selecting  a sub-optimal  policy  on  the  succsndlng  trial. 

It  can  be  stated  In  a single  difference  equation: 
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Sine®  "y  " will  equal  either  zero  or  one,  the.  above  difference  equation 
^ n 

can  be  split  into  two  equations: 

(ocq  , with  probability  c 

(9)  I " 

^ / q^,  with  probability  l-c 

Eruation  (8)  [or,  equivalently,  equation  (9)]  simply  provides  a ruse 
by  which  the  result  of  one  trial  affects  the  probability  of  selecting 
a sub-optimal  policy  on  the  next.  More  specifically,  it  states  that 
each  successive  "increment  of  learning"  Is  smaller  than  the  previous 
one  (unless  c '•  I 8nd.*<  - 0)  In  which  case  "all  or  none"  learning  takes 
place  and  the  probability  of  selecting  a sub-optimal  policy  goes  to 

zero  as  soon  as  any  learning  takes  place. 

The  behavior  der.cribed  by  (8)  Is  illustrated  In  Figure  12.  Here 
"qj"  (the  probability  of  selecting  a sub-optimal  policy  on  the  first 
trial)  is  l.O,  "o'"  is  0,6  and  "c"  Is  1.0.  Notice  the  downward  sloping 
(at  a decreasing  rate)  error  curve  approaching  "qn"  equal  to  zero  as 
an  asyaptote.  It  can  be  seen  in  equation  (8)  that,  all  other  things 
being  equal,  the  smaller  the  value  of  the  faster  the  rote  of  learn 

Ing  (i.e. , the  faster  the  value  of  "q"  decreases). 

More  importantly,  an  Inspection  of  (8)  reveal*  that  the  equation 
has  two  parameters,  "c"  and  "V,".  This  fact  can  be  used  to  solve  (8) 
for  various  statistics  in  terms  of  and  "c".  For  our  purposes  two 

of  the  most  Important  statistics  aro  the  expected  number  of  sub-optimal 
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responses  In  en  inflnUe  nnn.ber  of  .rolls. EOT  and  the  variance  about 
,l,e  expected  total  nu..ber  of  sub-op.  intal  responses  var  0).  Equations 
in  terms  of  "c",  and  "q  " for  these  two  statistics  can  be  derived 
frtvn  (0)  above  (tor  the  derivations  of  these  as  weil  as  other  statistics 

see  Norman  (1964)  to  yield: 


(10)  E(T)  ,,  , 


TTn  f U.- 

(II)  var  (T)  - E(T)  + ^1  ' 


-)-  1 


c(l-  21 

If  there  Is  no  additional  Information,  ''q  “ Is  generally  thought  to 
equal  (I  -V)  where  "r"  Is  the  number  of  alternative  policies  and 
(since  the  l.E.  has  no  additional  Information)  the  I.E.  must  simply 
select  one  "at  random."  From  (10)  It  Is  clear  ti.at  (all  other  things  L,elng 
equal)  as  "q  " gets  larger,  E(T)  gets  larger.  That  Is,  under  the 
posited  learning  mechanism  the  larger  the  Initial  probability  of  select- 
ing a sub-optimal  policy,  the  greater  will  be  the  enpccted  total  number  of 

sub-optimal  policies  which  will  be  selected. 

Based  upon  the  previous  discussion,  it  can  be  said  that  with  respect 
to  a fixed  l.E.,  and  a given  decision  problem,  O.E.  becomes  more  complex 
as  It  becomes  more  "difficult"  for  the  l.E.  to  respond  with  an  optimal 

policy.  Moreover,  the  learning  mechanism  described  above  perm.ts  an 
unambiguous  (though  not  necessarily  unobjectionable)  index  of  the  diffi- 
culty of  a decision  problem  — the  greater  the  value  of  E(T)  for  a given 
decision  problem  the  treater  the  difficulty  of  that  decision  problem. 

As  has  been  seen,  E(T)  Is  dependent  upon  "q  ' , "c"  and  "-V  and  will  In- 
crease with  decreases  In  "q  " or  "c"  or  Increases  in  * . 


In  moct  instances  t! c values  "qj"  and  " y"  (the  learning  rate  parameter) 
would  seem  to  bo  dependent  upon  the  structuring  of  the  I.E,  This  may 
not  be  the  case  with  "c."  In  terms  of  tho  theorem  proved  earlier 
concerning  tho  impossibility  of  a universal  adaptor,  "c"  reflects  the 
probability  that  performance  information  in  will  be  used  in  such  a 
way  as  to  decrement  the  value  of  on  the  ne^t  trial  (it  would  be 
interesting  to  change  the  learning  mechanism  to  allow  information  to  be 
utilized  in  such  a way  as  to  actually  increment  the  value  of  q^  j^as 
in  some  kinds  of  hypothesis  lcarnincj|).  As  the  value  of  "c"  decreases, 
both  E(T)  and  var(T)  increase  dramatically  as  con  be  seen  in  Table  k. 

Table 

Values  of  E(T)  and  var  (T)  for  selected  values  of  "c" 

fq,  « .667,  J(-  .5J 


E(T) 

var (T) 

c • 1 .0 

1.33 

0.74 

c ■ 0. 5 

2.0 

3.34 

c - 0.1 

13.34 

45.49 

The  parameter  "c"  might  be  interpreted  os  being  the  probability 
that  the  O.E.  will  send  a "usable"  (i.o.,  one  that  enables  learning 
to  take  place)  performance  response  to  the  l,E,  The  greater  the  value 
of  "c"  the  fewer  the  expected  total  number  of  sub-optimal  policy  outputs 
and  the  smaller  will  be  the  variance  about  this  expectation.  In  general, 
it  would  be  thought  that  sub-optimal  policies  would  (assun\lng  an  effec- 
tive access  and  observation  interface)  bo  followed  by  an  O.E,  respt^nse 
indicating  "low"  performance  and  the  v.ilue  of  "c"  would  be  very  high. 


However,  if  ti'cre  Is  considerable  randomness  In  the  O.E,  this  need  not 
be  the  case  as  the  performance  response  of  the  O.E.  to  equivalent  policy 
Inputs  would  not  be  deterministic,  but  rather  would  be  governed  by  some 
probability  function.  The  probability  that  effective  learning  woulc 
take  place  on  any  given  trail  (c)  would  generally  c*  crease  as  the  ran- 
domness in  the  O.E,  Increases. 

It  seems  plausible  to  argue  that  as  tiie  randomness  of  the  O.E, 
increases  Its  complexity  will  eiti>er  remain  ti>c  same  (If  the  increased 
randomness  docs  not  affect  the  particular  decision  problem  being 
studied)  or  Increase  (if  the . Increased  randomness  does  affect  the 
decision  problem).  In  the  rest  of  this  paper  "Increased  randomness" 
will  refer  only  to  the  later  case  where  tire  particular  decision  problem 
of  Interest  Is  affected.  With  this  restriction  on  the  use  of  "Increased 
randomness,"  It  seems  tliat  Increases  In  the  randomness  wl 1 1 Increase  tlie 
complexity  of  the  O.E,  by  decreasing  the  value  of  "c." 

If  this  be  so,  a proposition  relating  changes  in  the  complexity  of 
the  O.E.  to  the  variance  (var(T)'!  of  the  0,E,*s  foreign  policy  behavior 
imrm’.dlately  follows  (it  will  be  assumed  that  the  Interfaces  are  constant 
and  effective  enough,  jg  handle  the  outputs  generated  and  to  adequtely 
observe  their  effects.) 

Propos  i t ion:  Tlie  more  randomness  in  tlie  International  environment, 
(O.E,)  the  greater  will  be  the  overtime  variance  !^var(T)*  In  a national 
system's  foreign  policy  outputs. 


This  proposition  asserts  that  when  a given  policy  ootpvt  does  not 
have  the  same  effect  upon  the  environment,  the  national  system  moves 
from  policy  to  policy  in  an  attempt  to  find  a correct  one.  Supposing 
there  is  a correct  response,  the  randomness  in  the  environment  may,  at 
times,  have  the  effect  of  making  a "correct"  choice  appear  incorrect. 
Thus  it  will  take  more  trials  to  learn  the  correct  response  and  there 
will  be  considerable  movement  about  the  set  of  possible  responses. 

The  result  of  this  will  be  to  make  tlie  national  system  operating  in  such 
an  environment  appear  to  have  a vacillating  or  inconsistent  foreign 
policy.  An  example  of  this  might  be  U.S.  foreign  aid  policy  since 
World  War  M.  Here  the  U.S,  appears  unable  to  decide  whether  foreign 
aid  should  take  the  form  of  large  amounts  of  dollars  or  technical 
assistance.  One  could  argue  that  this  vacillation  is  the  result  of 
not  getting  similar  environmental  responses  from  policy  outputs  which 
were  thought  to  be  the  same.  Thus  the  U.S.  cannot  decide  between 

big  money  and  technical  assistance. 

The  derivation  of  this  proposition  under  the  particular  learning 
mechanism  being  posited  should  be  clear  from  the  earlier  discussion, 
increasing  the  randomness  in  the  O.E,  results  in  decreasing  "c"  and  as 
"c"  decreases,  var(T)  increases  (see  Table  4 for  a numerical  example). 

While  there  are  a number  of  other  propositions  which  could  be  made 
relating  the  ctxnpicxity  of  the  environment  to  national  foreign  policy 
behavior,  it  is  Important  to  mention  some  possible  effects  of  the 
interface  on  foreign  policy  outputs. 
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So  far,  it  has  been  assurned  that  the  J»>terfocee  constant  and 

effective,  in  many  cases  this  assunH>tlon  is  not  valid.  There  ar 3 times 

when  the  national  system  simply  cannot  access  the  environment  In  the 
way  that  it  wants.  As  a result,  it  cannot  achieve  certain  of  its  de- 
sired states.  Even  oore  often  there  are  problems  with  the  observation 
FUlw..  the  national  system  does  not  know  that  variables  to 
icoK  to  2 scss  its  policy  or  the  variables  are  not  directly  observ- 
able ond tneoSures  for  them  are  unreliable.  Some  of  the  controversy 
overarms  limitations  may  be  seen  as  stemming  from  difficulty  in  the 
cbMir^Uion  interface.  Hero  the  stakes  are  very  high,  and  the  national 
system. s not  certain  it  can  measure  accurately  the  effect  of  an  arms 
limviMion  policy.  in  such  a circumstance  It  is  highly  unlikely  that  a 
limitation  policy  will  be  put  into  effect.  The  reason  for  Its  not  being 
adopted  may  be  due  not  to  uncertainty  in  the  environment  but  rather  to 
b«.n9  unable  to  adequately  observe  the  state  of  the  environment.  Generally 
when  It  Is  thought  an  output  choice  could  possibly  result  in  moving  the  ^ 

national  system  to  a highly  undesirable  state  If  It  is  no.  corrected  ^ 

quickly  and  If  Its  effect  is  not  observable,  then  the  output  will 

probably  not  be  generated  even  though  it  Is  highly  probable  that  the  | 

outcome  will  be  very  favorable  to  the  national  system.  This  proposition 

in  effect  says  that  the  adaptive  national  system  will  not  attempt  to 

optimize  on  a particular  objective  If  It  realizes  that  It  could  be  badly  | 

hurt  If  the  environment  does  not  respond  to  its  policy  the  way  It  ! 

forecasts  It  will  and  the  national  system  cannot  observe  quickly  enough  ^ 

what  the  environmental  response  Is. 

• ^ 
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in  view  of  these  few  proposit  ^orolgn  policy  stratwgips 

bcccxre  apparent.  For  example,  if  the  environment  Is  fairly  random,  a 
nation  wanting  to  meet  some  goal  might  first  try  to  structure  the  environ- 
ment to  make  it  more  predictable.  This  notion  is  Implicit  in  British 
foreign  policy  in  the  I9th  century.  Further,  Atger  (IS6I)  has  speenUtt^H 
that  one  of  the  effects  of  the  United  Nations  is  to  make  the  world  more 
predictable.  This  In  turn  means  national  policies  can  be  more  consistent. 

Conversely,  a national  system  which  was  a part  of  another  national 
system's  international  environment  might  want  to  make  Its  responses 
somewhat  random  to  force  the  second  notion  Into  adopting  an  I neons  I s" 
tent  policy  toward  It,  Thus,  for  certain  purposes  a nation  might  want 
to  increase  the  randomness  In  the  international  system. 

Certainly  none  of  the  propositions  which  have  been  made  are  "new" 
to  the  study  of  foreign  policy.  They  can  be  found,  in  various  forms, 
throughout  the  literature.  However,  that  they  follow  from  the  framework 
developed  in  this  paper  is  of  some  interest.  For  this  framework  gives 
a language  and  a structure  with  which  we  can  relate  the  national  system 
to  its  international  environment.  Relatively  few  propositions  have  been 
presented  of  the  many  that  could  have  been.  The  purpose,  however,  of 
this  paper  has  not  been  to  introduce  propositions,  but  to  sketch  a 
unified  perspective  from  which  to  begin  to  theorize  about  a "complex" 
social  phenomenon“*nat lonal  foreign  policy  behavior. 
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Sti-.TCP  ry 

If  foreign  policy  behaviors  are  to  be  v}«wc«<  a>  being  generated  by 
adaptive  national  systems,  then  a language  appropriate  to  this  focus 
must  be  introduced.  The  concepts  surrounding  Simon's  notion  of  an 
"artificjal"  system  provide  one  such  vocabulary.  Artificial  systems 
may  be  thought  of  as  a subset  of  general  systems  and  are  characterized 
by  such  concepts  as  "goals",  "Inner  environments",  "outer  environments  , 
and  "Interfaces."  An  adaptive  national  system  was  then  defined  as  a 
government  (l.E.)  attempting  to  achieve  goals  (maintain  state  variables 
within  specified  limits)  in  an  O.E.  consisting  of  (at  ons  loval  of 
disaggregation)  the  domestic  environment  and  the  Interactional  system. 
Several  additional  components  of  adaptive  systems  were  mentioned  and 
some  of  their  Implications  for  national  systems  were  discussed.  The 
definition  of  an  adaptive  system  was  employed  to  prove  the  Impossibility 
of  e universal  adaptor  and  this  result  was  used  to  suggest  that  O.E.'s 
be  classified  as  to  their  complexity  with  respect  to  a given  l.E. 
(national  system).  An  Illustrative  proposition  was  derived  utilizing 
this  approach. 
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Foreign  policy  behavior  is  viewed  as  being  generated  by  adaptive  national 
sysie-is,  and  a language  approprintc  to  this  focus  Is  Introduced.  The  concepts 
sursounding  Simon's  notion  of  an  ’’artificial”  system  provide  one  such  vocabulary. 
Artificial  systems  may  Le  thought  of  as  a subset  of  general  systems  and  are 
chjj racterized  by  s;;ch  concepts  as  ’’goals”,  "inner  environments",  "outer  environ- 
ments", and  interfaces."  An  adaptive  national  system  Is  then  defined  as  a 
government  (l.E.)  attempting  to  achieve  goals  (maintain  state  variables  with*n 
specified  limits)  in  an  O.E.  consisting  of  (at  one  level  of  disaggregation)  the 
domestic  environment  and  the  international  system.  Several  additional  components 
of  adaptive  systems  are  mentioned  and  some  of  their  implications  for  national 
systems  are  discussed.  The  definition  of  an  adaptive  system  is  employed  to  prove 
the  impossibility  of  a universal  adaptor  and  this  result  is  used  to  suggest  that 
O.E.’s  be  classified  as  to  their  complexity  with  respect  to  a given  l.E.  (national 
system).  An  illustrative  proposition  is  derived  utilizing  this  approach. 
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Introduction 

Theories  of  foreign  policy  behavior— like  theories  of  nx)st  anything  else 
are  developed  with  a variety  of  purposes.  In  this  paper  I want  to  discuss  three 
such  purposes.  These  are  1)  description,  2)  policy  and  3)  design.  A discussion 
of  these  three  Is  Important  since,  as  I will  argue,  the  three  are  interrelated 
In  various  ways  and  It  may  well  be  helpful  to  construct  theories  with  an  aware- 
ness of  some  of  these  Interrelations. 

To  make  this  argument,  I must  first  clarify  what  I mean  by  a theory.  Within 
political  science  (at  least)  the  concept  of  a theory  Is  one  which  takes  on  many 
meanings.  To  argue  that  one  Is  more  correct  than  others  would  be  arrogant  (and 
probably  pointless).  However,  to  assume  that  "everyone  knows  what  a theory  Is" 
and  thus  not  to  define  It  Is  dangerous.  Therefore,  at  the  risk  of  appearing 
arrogant,  let  me  make  as  precise  as  I can  the  way  I will  be  using  the  term  "theory." 

Since  this  Is  a paper  on  the  study  of  foreign  policy  and  not  on  the  definition 
of  theory,  I will  attempt  to  accomplish  this  pre-task  as  briefly  as  possible. 
Probably  the  best  way  to  achieve  this  Is  to  Identify  some  attributes  of  "theories" 
and  then  specify  the  exact  se^  cf  attributes  possessed  by  the  things  I'll  be 
calling  theories. 

To  begin,  most  all  uses  of  theory  agree  that  theories  "exist"  In  languages. 

That  Is,  they  are  sets  of  sentences.  Thus  one  attribute  of  a theory  Is  the 
kind  of  language  (e.g.,  sef..ant1cal ly  closed  or  open,  natural  or  artificial,  etc.) 

In  which  It  Is  expresseo.  Without  arguing  the  point  here.  It  should  be  noted 
th.::t  the  kind  of  language  chosen  to  express  the  theory  has  consequences  for 
what  can  be  asserted  In  the  theory  (I.e.,  It  Is  generally  not  simply  a matter 
of  translating  a theory  from  one  language  to  another). 

Tills  leads  to  a second  characteristic  of  theor1es--they  assert  somethlng(s) 
to  be  true.  A theory  asserts  that  stwte  state  of  affairs  obtains,  "Force  Is 
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equal  to  mass  times  acceleration."  Or,  "variations  In  the  structure  of  a 
nation  are  related  to  changes  In  the  nation's  external  environment."  When 
sentences  such  as  the  above  two  appear  In  a theory  (e.g.,  the  second  1s  In 
Rosenau's  adaptation  theory).  I want  to  be  able  to  say  that  It  Is  being 
asserted  to  be  true.  That  theories  assert  the  sentences  which  comprise  them 
to  be  true  would  seem  to  be  fairly  unobjectionable  (for  an  opposing  position 
see  Friedman  (1953),  or  perhaps,  by  Implication,  McGowan  (1973)).  To  see 
this,  one  need  only  consider  the  alternatives.  First,  one  might  argue  that 
theories  assert  nothing  whatsoever.  But  then  why  do  theory?  Theories  are 
(Intended  to  be)  collections  of  propositions  (I.e.,  a certain  kind  of  sentence)-- 
not  collections  of  nonsense.  Second,  one  might  argue  that  only  some  (perhaps 
none)  of  the  sentences  In  a theory  are  asserted  to  be  true,  the  rest  are  asserted 
to  be  false  (or  perhaps  assert  "othing  at  all).  In  most  of  Its  forms,  this 
second  position  Is  clearly  absurd.  Rather  than  consider  the  more  coherent  variant 
here,  let  me  simply  say  that  In  this  paper  all  the  sentences  In  a theory  will  be 
considered  to  be  asserted  to  be  true. 

Note  that  to  assert  a sentence  to  be  true  Is  not  to  make  It  true.  Whether 
a particular  sentence  is  accepted  as  true  will  depend  In  large  part  on  ones 
epistimological  and  methodological  ros'',lons.  These  questions  will  not  be 
considered  here. 

Having  restricted  a theory  to  being  a set  of  sentences  (In  some  language) 
which  are  all  asserted  to  be  true,  let  me  make  one  more  distinction.  In  this 
paper,  I will  be  considering  two  senses  of  theory--a  technical  one  and  a non- 
technical one.  In  Us  technical  sense  a theory  Is  a set  of  sentences  asserted 
to  be  true  which  Is  closed  under  deduction,  that  Is,  the  set  contains  any 
sentence  that  Is  logically  implied  by  any  other  sentence  In  the  set.  This 
concept  requires  some  preassigned  logical  framework  or  "calculus  axioms" 
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(e.g. , first-order  predicate  calculus).  Any  time  we  deal  with  an  axiomatic 
theory,  this  technical  sense  Is  Implied. 

On  the  other  hand,  there  Is  an  Important  non-technical  use  of  theory.  A 
non- technical  theory  Is  simply  a set  of  sentences  asserted  to  be  true.  In 
this  usage,  no  position  Is  taken  on  the  truth  of  any  se  itences  "Implied"  by 
the  theory  sentences  (Indeed,  "Implied"  may  be  undefined  since  no  calculus 
axioms  need  be  assigned  the  theory).  Thus  the  entire  body  of  knowledge  about 
some  subject  may  be  referred  to  as  the  theory  of  that  subject,  as  In  "foreign 
policy  theory."  However,  in  this  paper,  unless  otherwise  specified,  I will 
be  using  theory  In  Its  technical  sense. 

Having  defined  theory.  It  Is  Important  to  provide  a definition  of  a 
related  and  connonly  encountered  term— model.  In  very  rough  terms,  a model  is 
that  "thing"  which  makes  the  sentences  In  a theory  true.  In  theorizing  we 
generally  want  to  order  or  account  for  some  aspects  of  a perceived  reality. 

Thus  we  must  first  represent  reality  In  terms  of  some  posited  objects  and 
relations.  Whether  or  not  these  posited  objects  and  relations  Indeed  represent 
reality  Is  of  course  In  many  senses  moot  and  Is  certainly  contingent  upon  both 
our  perceptual  system  and  our  ability  to  make  and  hold  to  distinctions. 

However,  a collection  of  objects  and  relations  Is  a set  theoretic  structure 
and  not  a theory.  We  must  write  down  some  sentences  describing  (I.e.,  which 
are  true  of)  this  structure.  These  sentences  I have  termed  a theory.  The 
underlying  structure  I will  call  a model  for  that  theory. 

More  specifically,  a set- theoretic  structure  M Is  a set  of  elements  (objects), 

1 1 

A “(a^,  a^,  . . .},  together  with  a set  of  relations  of  order  1,  \ p2  * • » 

and  may  be  expressed 

M • <A;  p/\  P,^2 P . 

] c n 
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A formal  language  L In  which  properties  of  M can  be  expressed  will  consist 
of  formulas  generated  by  a specified  set  of  rules,  say  the  predicate  calculus, 
from  an  alphabet  consisting  of  relation  symbols  (R^,  R2.  . • •).  variable  symbols 
(x],  X2.  . . .).  connectives  . . . ) and  quantifiers  (V,3  ).  Since 

functions  and  constants  are  special  kinds  of  relations,  function  symbols  (f^, 
f2,  . . .)  and  constant  symbols  (c^,  c^,  ■ • .)  will  also  be  used  in  L.  The 
language  L will  be  assumed  to  be  first  order,  that  is,  its  variables  range 
over  the  elements  of  A (as  opposed  to  ranging  over  the  subsets  of  A,  or  sets 
of  subsets,  etc.).  Sentences  in  L are  formulas  containing  no  free  variables. 

Let  T be  a set  of  axioms  in  a language  L.  \f '4''  is  a mapping  of  constant 
symbols  occurring  in  T into  the  set  of  objects  A,  and  also  a mapping  of  relation 
symbols  occurring  in  T into  the  set  of  relations  in  M,  then  M provides  an  inter- 
pretation of  T under<p.  If  this  Interpretation  results  in  the  sentences  in  T 
being  true,  then  M is  said  to  satisfy  T and  M is  a model  of  the  axiom  set  T. 

A model  for  a set  of  axioms  then,  is  a set-theoretical  mathematical  structure 
which  interprets  the  axioms  in  such  a way  that  the  axioms  are  true. 

One  of  the  most  obvious  problems  with  the  above  definition  of  model  is  whit 
is  meant  by  a sentence  being  "true."  Rather  than  provide  an  extended  discussion 
of  truth,  the  reader  is  referred  to  Ta»*s'i<i  (iy44).  The  important  question  here 
is  not  how  do  we  know  whether  c particular  sentence  is  in  fact  true  but  rather 
what  is  meant  by  asserting  a sentence  to  be  true.  This  latter  semantic  question 
is  treated  in  considerable  detail  by  Tarski  for  important  classes  of  formal 



A (abstract)  system  may  be  defined  as  a collection  of  objects  together  with 
the  relations  defined  upon  them  (Ashby,  1952).  This  definition  is,  of  course, 

* 

This  discussion  is  taken  from  S.  Thorson  and  J.  Stever,  "Classes  of 

Models  for  Selected  Axiomatic  Theories  of  Choice"  Polimetrics 

Laboratory  Report,  mimeo,  19''3 
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the  same  as  that  given  above  for  a mathematical  structure.  Thus  It  would 
seem  that  adopting  a systems  vocabulary  for  the  ensuing  discussion  will  not 
1 Imit  the  range  of  theories  which  might  be  developed  (or  more  precisely  It 
will  not  limit  the  range  of  models  we  may  theorize  about). 

From  this  perspective,  a government  (Including  the  foreign  policy  making 
mechanism)  might  be  viewed  as  an  artificial  system  attempting  to  achieve  various 
(perhaps  poorly  articulated  and  Inconsistent)  goals.  At  least  part  of  these 
goals  will  have  to  be  achieved  In  some  outer  (or  task)  environment.  This  outer 
environment  may  Include  domestic  aspects  of  the  “government’s"  nation  as  well 
as  the  rest  of  the  "International  system."  Thus,  I am  arguing  that  a govern- 
ment can  be  viewed  as  a control  mechanism  and  the  rest  of  the  world  as  the 
process  being  "controlled"  by  the  government.  This  distinction  Immediately 
suggests  several  types  of  questions  for  the  theorist.  First,  for  particular 
nations,  what  do  the  Inner  and  outer  environments  look  like?  Second,  given 
an  Inner  and  outer  environment,  how  can  certain  goals  be  "best"  achieved? 

Third,  given  some  set  of  objectives,  what  sorts  of  Inner  and/or  outer  environ- 
ments can  best  achieve  them?  These  are,  of  course,  questions  of  description, 
policy,  and  design  respectively.  Since  I will  be  arguing  that  these  three  may 
be  ordered  In  the  sense  that  answerino  ^oMcy  questions  will  generally  require 
having  fairly  good  answers  t''  the  descriptive  questions  and  that  solutions  to 
problems  of  political  design  will  usually  follow  work  In  the  policy  area,  I 
will  treat  each  of  these  areas  seperately  moving  from  description  through 
policy  to  design. 

Description 

I am  using  description  here  In  a very  general  fashion  to  identify  the 
standard  concern  In  constructing  scientific  theory--to  account  for  observations. 
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to  Identify  interrelations  anwng  them  and  to  predict  new  observations.  I do 
not  mean  to  take  any  particular  metaphysical  position  on  the  possibility  of 
knowing  any  external  world  (i.e.,  have  the  •'correct"  description  of  It). 

Rather,  my  use  of  "description"  is  meant  to  be  similar  to  that  of  Wittgenstein's"* 


"That  Newtonian  mechanics  can  be  used  to  describe  the  world 
tells  us  nothing  about  the  world.  But  this  d^, 
something- that  is  can  be  used  to  describe  thev^rld  in  the 
way  in  which  we  do  in  fact  use  it." 

The  correctness  of  a description  is  measured  in  terms  of  the  adequacy  of 
its  consequences  and  not  in  terms  of  some  "intrinsic"  correspondence  to  what 
really  is.  Thus  the  task  of  developing  a descriptive  theory  of  foreign  policy 


behavior  involves  constructing  a set  of  sentences  which  orders  (makes 


e c A 


of)  some  set  of  observations  of  foreign  policy  behaviors  and  which  can  be  used 

to  predict  future  foreign  policy  behaviors. 

In  achieving  this  goal  the  theorist  will,  of  course,  have  to  work  on  the 
basis  of  some  finite  number  of  observati.^ns.  With  these  observations,  he  will 
be  attempting  to  identify  the  underlying  structure  which  is  generating  these 
observations.  And  yet,  as  is  well  known,  there  are  an  infinUe  number  of 
structures  which  could  have  generated  the  observed  strings  of  behavior. 

More  specifically,  to  describe  a system  is  to  write  sentences  which  relate 
values  of  some  variables  to  values  of  others.  Assuming  the  system  (i.e.  model) 
is  an  adequate  representation  of  the  referrent  reality,  these  sentences  (i.e., 
the  theory)  can  be  used  to  predict  future  states  of  the  world.  As  an  example. 


cor.sider  the  abstract  system  of  Figure  1 

Input 
: — 

£ ! 

Figure  1 


Output 


* 


Tractatus  6.342  ff 


The  state -ef  the  system  at  any  point  in  time  is  given  by  the  vector  x. 

A description  of  this  system  might  consist  of  the  following  equations; 

(i)  X * 

(1i)  ■ ^(x*y.) 

These  equations  assert  that  changes  in  the  internal  state  (x)  is  a function 
(f(-))  of  the  state  of  the  system  (x)  and  the  input  (u)  and  that  the  output  of 
the  system  (y)  is  a second  function  (h(-))  of  the  internal  state  and  the  input. 

This  is  important  for  looking  at  the  overtime  behavior  of  a system  (in  terms 
of  its  outputs)  it  is  crucial  to  look  at  internal  state  changes  as  well  as 
input-output  changes.  In  other  words,  output  behavior  need  not  be  a function 
(in  the  mathematical  sense)  of  inputs.  The  same  input  can  lead  to  different 
outputs  if  the  internal  state*  of  the  system  is  different. 

As  a highly  stylized  example  consider  the  behavior  of  a “bully"  nation. 

Suppose  it  is  capable  of  being  in  only  two  internal  states-it  either  is  stable 
(S)  or  unstable  (-S).  Further,  it  is  capable  of  emitting  and  sensing  only  two 
sorts  of  behavlors-aggressive  (A)  and  non-aggressive  (-A).  Thus  we  have: 

u:  (A.^A) 
y:  (A, -A) 
x: 

Since  the  nation  is  a bully,  it  will  behave  aggressively  whenever  it  can.  And. 
as  everyone  knows,  the  -nly  tlm.e  a bully  does  not  aggress  is  when  it  is  threatened 
ard  in  a weak  (in  our  terms  unstable)  state.  Thus  we  can  write  y • f(x.u)  as 

In  Tible  1. 


* 


State  here  is  being  used  In  the  sense  of  Ashby  (1952)  and  not  of 
Mesarovic  (1970). 


i 


Table  1 


Input  (u) 


^ T 


r ^ 

As  can  be  teen  the  output  of  the  bully  nation  is  entirely  deterministic. 
Further,  since  even  a bully  gets  nervous  (and,  therefore,  unstable)  when  he 
is  threatened,  x = h(x,u)  can  be  written  as  In  Table  2. 


Input  M 


Table  2 
State  (x) 


Mew  State  (x; 


All  this  most  likely  seems  both  absurd  and  simple.  However,  further 
suppose  a political  scientist  is  watching  the  bully  nation  and  trying  to  relate 
Us  behavior  (outputs)  to  the  behavior  It  receives  (its  input).  «hat  will  he 

see? 

First  of  all,  he  will  ger.cally  Ignore  the  internal  system  and  simply  relate 
Inputs  and  outputs.  Thus  he  might  watch  the  bully  over  a long  period  of  time 
and  note  that  non-aggressive  Inputs  alwajjs  are  followed  by  aggressive  outputs 
on  the  part  of  the  bully.  However,  he  would  note,  threatening  outputs  are 
precetded  by  threatening  inputs  only  about  one  half  of  the  time.  Therefore, 
he  writes  an  article  in  which  he  proclaims  two  general  laws. 
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law  (1)  P(y  = A|o  -'-'A)  - 1 
law  (2)  P(y  =•  Aju  • A)  ■ 1/2 

Of  course,  by  this  time  the  world  Is  getting  rather  sick  of  the  bully's 
behavior  awd  conmisslons our  political  scientists  to  recommend  a policy  toward 
the  bully  (this  policy  would  consist  of  generating  values  of  u).  Given  the 
two  laws  above,  the  optimal  policy  would,  of  course,  be  to  always  behave  In  an 
aggressive  way  toward  the  bully  nation  which  would,  acc'^rdlng  to  law  (2), 
guarantee  that  1/2  of  the  bully's  responses  would  be  non-aggressive. 

Note  that  our  mythical  political  scientist,  like  so  many  of  us.  Ignored 
the  Internal  state  of  the  bully  nation.  As  a resuH,  he  was  forced  to  state 
his  laws  In  probabilistic  terms  and  to  conclude  that  the  "best"  that  could 
be  done  was  to  reduce  p(y  ■ T)  to  about  one  half. 

However,  by  referring  back  to  the  transition  tables.  It  can  be  seen  that 
the  bully  can  be  made  to  act  In  a completely  non-aggressive  way.  Suppose 
first  he  Is  Initially  In  state  ^S.  Then  by  always  behaving  In  an  aggressive 
way  toward  the  bully,  the  bully  will  never  respond  In  an  aggressive  way.  If, 
on  the  other  hand,  he  Is  Initially  In  state  S,  then  he  will  respond  In  an 
aggressive  manner  no  matter  what  you  do.  However,  by  threatening  him,  you 
will  force  him  Into  an  unstable  state  therefore  continuing  aggressive 
acts  will  result  in  no  more  ♦ .fcats  from  the  bully.  Thus,  paying  attention 
to  Internal  states.  It  1s  possible  to  eliminate  references  to  probabilities 
^ir.d  to  suggest  a policy  which  will  result  In  at  most  one  aggressive  behavior 
by  the  bully.  While  In  this  example  Ignoring  Internal  structure  did  not  result 
In  "wrong"  policy  advice.  It  Is  possible  to  construct  an  example  for  which  It 
would.’' 


* 


For  example,  see  Kanter  and  Thorson  (1972). 
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The  Important  point  here  is  that  in  developing  cescriptive  theories  of 
foreign  policy  behavior,  we  must  pay  close  attention  to  the  Internal  structure 
of  the  foreign  policy  generating  mechanism  as  well  as  to  that  of  the  Inter- 
national environment  In  which  the  mechanism  Is  Imbedded.  Specifically,  It 
would  seem  important  to  look  more  closely  at  foreign  policy  bureaucracies. 
Examples  of  relevant  work  here  Include  Ellsberg  (1972),  Niskanen  (1971),  and 
Halperin  and  Kanter  (1973). 

Policy 

In  the  last  section  I alluded  to  the  importance  of  descriptive  theory  In 
the  making  of  policy  recommendations  (as  well  as  In  evaluating  the  'mpact  of 
a policy).  In  order  to  make  clear  what  I mean  by  a "policy,"  It  Is  useful 
to  return  to  the  artificial  systems  structure  of  figure  2.  The  I.E.  behaves 
in  a way  to  maintain  the  states  of  the  I.E.  and  the  O.E.  within  some  limits. 
These  desired  states  can  be  termed  goals  of  the  I.E.  In  order  to  achieve  Its 
goals  It  sends  outputs  to  the  O.E..  These  outputs  of  the  I.E.  are  called  the 
policies  of  the  I .E. . 

If  political  scientists  are  going  to  be  able  to  assist  in  consistently 
making  "better"  policy  decisions,  we  must  aoproach  being  able  to  do  the 
fol lowing; 

1)  Identify  a set  of  feasible  policies 

2)  Identify  the  rules  for  Mnking  policies  to  consequences 

3)  define  a utility  function  over  the  various  dimensions  of  the 
consequences 

4)  Identify  a rule  for  selecting  a policy  from  (1)  on  tht  basis  of  (3). 

Since  the  purpose  of  policies  Is  to  move  the  'Jtate  of  the  entire  system 

to  some  desired  value  (or  set  of  values).  It  Is  Important  to  recognize  that 
goals  are  defined  In  terms  of  both  the  state  of  the  I.E.  and  that  of  the  O.E.. 
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Thls  1s  different  than  the  classical  control  problem  where  the  goals  Is 
generally  defined  only  in  terms  of  the  O.E.. 

Further,  In  order  to  Identify  the  Impact  of  a policy  upon  a system,  It  Is 
necessary  to  first  have  a description  of  that  system  of  the  sort  Identified 
In  the  previous  section.  Such  a theory  will  describe  what  happens  when  some- 
thing Is  done  to  the  system.  But  what  can  be  done  to  t>.e  system?  A U.S. 

President  has  many  foreign  policy  options  which  are.  In  principle,  open  to 
him.  In  any  particular  Instance,  these  may  range  from  doing  nothing  to 
launching  nuclear  weapons.  However,  the  options  a President  In  principle 
has  and  those  he  considers  are  not  generally  the  same.  Constra1nts--be  they 
political,  economic,  etc. --rule  out  certain  policies.  Those  policies  which 
meet  the  constraints  are  called  feasible  policies. 

In  making  policy  reconmendations  to  a unit  of  government--be  It  a President 
or  a desk  officer— the  first  thing  we  must  be  able  to  Identify  1s  the  set  of 
feasible  policy  options.  Notice  too  that  constraints  are  often  contingent 
upon  the  policy  maker.  It  Is  feasible  for  the  President  to  take  actions  not 
open  to  a desk  officer  (and  conversely).  Even  the  relatively  simple  task  of 
Identifying  the  constraints  depends  upon  a oood  descriptive  theory  of  the 
system.  Policies  which  might  be  Infeasible  under  one  description  may  become 
feasible  under  a second.  For  example.  It  Is  doubtful  that  either  Nixon  or  his 
critics  desire  Increasing  the  risk  of  nuclear  war.  His  mining  of  Haiphong 
Harbor  was  criticized  for  Increasing  that  risk.  Whether  it  did  or  did  not 
Increase  the  risk  is,  of  course,  dependent  upon  the  particular  descriptive 
theory  being  employed.  The  difference  between  Nixon  and  his  critics  may  be 
viewed  less  as  a disagreement  about  policy  objectives  and  more  as  one  over 
consequences  of  a particular  policy.  As  we  have  seen,  the  predicted  consequences 
depend  upon  the  descriptive  theory  which  Is  used  to  make  the  predictions. 
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Thus,  the  Identification  of  feasible  policies  Is  not  completely  Independent 
of  the  rules  (i.e.,  the  description)  for  linking  policies  to  consequences.  To 
do  even  the  most  simple  part  of  policy  analysis,  adequate  descriptive  theory 
Is  required. 

Having  associated  consequences  with  policies,  we  must  then  Identify  a 
utility  function  over  their  possible  consequences.  Such  a function  classically 
takes  on  scalar  values.  For  example,  consequences  may  be  ordered  purely  In 
terms  of  their  cost  In  U.S.  dollars.  In  foreign  policy  applications  It  will 
not  always  be  possible  to  define  such  a single  valued  utility  function.  The 
conditions  under  which  a (real)  single  valued  ordinal  utility  function  exist 
are  identified  In  Debreu  (1954).  It  Is  a simple  matter  to  show  plausible 
situation  (e.g.  lexicographic  orderings)  which  violate  these  conditions. 

Therefore  It  will  sometimes  be  necessary  to  look  at  multiple  valued  utility 
functions.  This  will  be  necessary,  for  example,  when  It  Is  Impossible  to  specify 
trade  offs  between  dimensions  of  the  consequences  (as  perhaps  between  "national 
security"  and  "International  stability").  In  such  Instances  there  are  no  general 
rules  for  ordering  the  consequences  (for  a survey  of  attempts  see  Roy  (1971)). 
Which  Is  b1gger-“the  vector  <9,  7>  or  the  vector  <6,  10^7  Thus  a second 
problem  we  face  In  assisting  In  the  makinc  of  foreign  policy  Is  dealing  with 
multiple  valued  utility  functions. 

Even  given  a set  of  feasible  policies  and  well  behaved  utility  function 
over  their  possible  consequences,  the  task  of  policy  selection  Is  not  completed. 
Indeed  the  most  important  task  remains.  This  Is  to  define  some  sort  of  rule 
for  selecting  a policy  given  the  utility  function.  Approaches  to  this  question 
are  reviewed  In  great  detail  by  Chernoff  (1954). 

The  point  Is  that  even  If  we  know  a particular  actor's  set  of  feasible 
alternatives  and  his  utility  function  over  their  possible  consequences,  we 
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still  cannot  advise  him  how  he  should  act.  This  can  be  S2en  more  clearly  If 
I first  define  a particular  (though  not  unrealistic)  sort  of  decision  problem 
(one  in  which  the  descriptive  theory  Is  probabilistic).  First  define  a set 
of  feasible  policy  alternatives  U],  U2i  . . . Up.  Second,  define  the  set  S 

as  the  set  of  possible  system  states  s^,  S2,  . . . for  the  O.E.  and  the  I.E. 

of  the  artificial  system.  Clearly  the  goal  states  s|  belongs  to  S.  Finally 

we  let  the  utility  functlont  T,  be  defined  over  S and  U^.  Thus  we  have  T 

(Uj,  s^).  This  looks  more  like  a traditional  decision  problem  If  risk  Is  seen 
as  negative  utility  yielding  a risk  function  r(uj,  s^)  » -T(uj,  s^). 

The  decision  rule  most  often  encountered  In  political  science  Is  that  of 
maximizing  expected  utility.  This  criterion  Is  a useful  one  If  It  Is  possible 
to  accurately  assign  probabilities  to  states  of  the  world.  Here  the  task  Is 
one  of  multiplying  T(Uj,  s,j)  by  the  probability  (0^)  of  s^  for  all  uj,  s^  and 
then  selecting  that  Uj  for  which 
m 

/a 

1«^ 

1$  at  a maximum. 

As  an  example  consider  a situation  wh^r«  the  descriptive  theory  yield  three 
possible  states  of  the  system  each  of  which  Is  equally  Hkely  (P-)  " P2  " P3  “ 
Further  there  are  two  feasible  policies  u^  and  02*  T(uj,  s^)  are  given  as  cell 
entrices  In  the  following  decision  matrix: 

N — ^ 


-30 

30 

3000 

60 

300 

90 

* This  Is  a Von  Neumann-^^orgenstern  utility  function  and  Is  more  restrictive 
than  the  ordinal  utility  Index  discussed  by  Oebreu  (1954). 
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The  expected  utility  of  Ui  is 

1/3  (-30)  + 1/3  (3000)  + 1/3  (300)  - 1090 
In  like  manner,  the  expected  utility  of  U2  is  equal  to  60.  Under  the  maximize 
expected  utility  rule,  policy  u^  ought  to  be  enacted. 

However  this  is  not  the  only  "reasonable"  criterion  which  night  be  used. 
Another  plausible  one  is  to  minimize  your  maximum  risk.  Remembering  that 
risk  is  equal  to  negative  utility,  it  can  be  seen  that  the  maximum  risk  is 
obtained  under  u-]  (and  is  equal  to  30).  Thus  the  oolicy  maker  desiring  to 
minimize  maximum  risk  ought  to  enact  U2* ** 

There  are  many  other  equally  plausible  decision  criteria  which  might  be 
used.  That  there  are  such  different  functions  is  Important  since  in  risky  or 
uncertain  worlds,  an  artors'  decisions  cannot  be  predicted  simply  by  knowing 
his  feasible  policies  and  the  utility  he  attaches  to  their  possible  consequences. 

It  would  be  interesting  to  develop  a classification  of  actors  based.  In 
part,  upon  the  decision  rule(s)  they  use  In  selecting  foreign  policy  strategies. 
Perhaps,  for  example,  leaders  of  nations  with  nuclear  weapons  would  be  more 
inclined  to  use  a minimize  maximum  risk  strateg>  than  would  leaders  of  other 
nations. 

The  importance  of  the  decis'or  rule  beinc  used  cannot  be  overestimated. 

Even  descriptive  theories  fcieign  policy  decision-nv^kinq  are  often  dependent 
upon  tng  particular  rule  joinq  employed.  Thus  for  example,  a major  source  of 
disagreement  between  "Quagmire"  theories  of  U.S.  involvement  in  Viet  Nam  (e.g., 
Schelsinger,  1968)  and  the  stalemate  theory  of  Ellsberg  (1972)  is  over  precisely 
the  nature  of  the  decision  rule  being  employed. 

* Ferejohn  and  Fiorina  (197;')  provide  a very  nice  discussion  of 

these  two  senses  of  rjtiotMli'y  and  their  Impact  on  people's 
voting. 


In  this  section  I have  attempted  to  sketch  out  some  minimal  theoretical 
things  we  should  be  able  to  do  before  we  can  be  of  much  use  in  giving  policy 
advice.  Further,  I have  argued  that  all  of  these  things  are  dependent  upon 
good  descriptive  theory. 

Design 

Whereas  a policy  problem  (or.  alternatively  a policy  theory)  is  concerned 
with  identifying  and  implementing  feasible  strategies  to  meet  some  goa1(s/  in 
accord  with  a particular  decision  rule(s),  design  problems  deal  with  identifying 
and  describing  various  mechanisms  (e.g.,  inner  environments,  outer  environments, 
and  interfaces)  for  the  achievement  of  goals.  The  distinction  I am  making  here 
between  policy  and  design  is  analogous  to  the  distinction  between  the  values  of 
variables  (including  parameters)  and  their  structure.  Policy  changes  are  changes 
in  the  level  of  variables  and  design  changes  are  changes  in  the  structure 
relating  the  variables.  Thus  increasing  the  rate  of  an  existing  tax  would  be 
a policy  change  while  introducing  a new  tax  would  be  a design  change. 

The  design  problem  is  often  viewed  in  engineering  terms  (Simon,  1969), 
where  the  problem  is  to  design  an  inner  environment  (or  control  mechanism)  which 
can  achieve  goals  (or  control)  in  a partirui^r  outer  or  task  environment  (process). 
It  is  important  to  notice  distinction  between  the  typical  engineering  approach  to 
design  and  that  being  taken  here.  In  engineering  the  process  (or  outer  environ- 
ment) is  taken  to  be  a given.  For  example  in  designing  an  airplane,  the  "laws" 
of  gra'^ity  are  fixed.  The  air  frame  designer  is  not  free  to  design  new  gravita- 
tional laws  which  will  make  it  easier  for  his  plane  to  fly.  This  is  not  always 
true  in  designing  social  systems.  Oftentimes  the  structure  of  the  outer  environ- 
ment itself  can  be  changed.  Indeed  it  is  sometimes  "easier"  to  change  the  O.E. 
structure  than  it  is  to  change  the  levels  of  various  variables. 
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More  generally,  a task  of  design  theories  might  be  seen  as  one  of  Identifying 
various  governmental  systems  (Including,  of  course,  foreign  policy  mechanisms) 
which  are  effective  In  achieving  specified  goals  In  various  classes  of  outer 
environaients.  If  viewed  this  way.  Important  tasks  to  be  accomplished  Include 
developing  taxonomies  of  outer  environments  and  types  of  goals.  ' 

In  designing  these  Inner  environments,  one  area  which  requires  additional 
research  Is  the  interfaces  between  a governmental  system  and  its  outer  environ- 
ment. The  governmental  system  can  be  viewed  as  a hierarchical  Information 
processor.  This  Information  Is  used  to  select  appropriate  outputs  (policies). 
Implicit  here  Is  the  Idea  that  responses  are  functions  of  previous  information 
and  the  present  system  state. 

In  order  to  receive  this  Information  the  government  (Inner  environment) 
must  have  some  sort  of  observation  interface.  This  serves  as  a perceptual 
system  and  determines  what  aspects  of  the  outer  environment  the  government  will 
have  Information  about.  The  observation  interface  may  be  thought  of  as  a sort 
of  screen  which  may  modify  and  certainly  blocks  out  some  of  fie  Infonnatlon  in 
the  outer  environment. 

The  Importance  of  the  kind  of  perceptual  screen  used  by  the  government  Is 
Illustrated  by  the  work  In  designing  a’.^orithms  by  which  computers  can  play 
chess.  The  game  of  chess  has  j^en  of  sperial  Interest  to  workers  In  artificial 
Intelligence  for  many  rea‘'ons.  First  there  has  always  been  an  aura  of  mystique 
ab^ut  the  game.  To  play  the  game  at  al’,  "lany  people  feel,  requires  a certain 
degree  of  Intelligence  and  to  play  It  at  the  level  of  the  grandmaster  reoulres 
real  genius.  Second,  while  chess  Is  a complex  game,  the  rules  describing  allowable 
moves  are  well  understood.  Third,  the  large  number  of  possible  moves  creates 
the  problem  of  sorting  out  relevant  and  irrelevant  information.  Fourth,  since 
chess  moves  are  made  according  to  a well-defined  sequence,  the  game  is  especially 
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tractable  for  playing  on  the  computer.  Last,  it  is  felt  that  the  principles 
necessary  to  the  playing  a good  game  of  chess  are  similar  to  the  principles 
necessary  for  dealing  with  other  real  world  problems  such  as  management  and 
planning. 

Shannon  (1950)  first  identified  the  two  approaches  chess  playing  algorithms 
might  take: 

1.  Scan  all  possible  moves  and  construct  a decision  tree  of  equal 
length  for  each  move  (length  here  refers  to  the  number  of  moves 
into  the  future  the  program  scans).  Then,  using  some  weighting 
function  the  possible  moves  can  be  evaluated  and  the  best  one 
chosen. 

2.  Scan  only  certain  moves.  Eliminate  others  through  the  use  of 
some  special  rule. 

The  first  approach  requires  the  computer  to  view  the  chess  board  In  all  its 
complexity.  Very  valuable  information  is  treated  the  same  as  more  unimportant 
information.  The  price  of  this  synoptic  approach  is  that,  for  a given  memory 
size,  the  number  of  moves  into  the  future  that  are  looked  at  is  severely  limited. 
Much  memory  is  wasted  looking  at  trivial  in^’ormation.  The  second  approach  trys 
to  avoid  this  problem.  By  pre-excluding  weak  moves  a longer  future  can  be  con- 
sidered. Unfortunately,  the  rule  for  eliminating  bad  moves  is  most  difficult 
to  discover. 

The  problem  facing  designers  of  chess  playing  machines  was  an  interesting 
one.  They  had  two  approaches— one  is  easily  Implemented  but  rather  wasteful, 
and  the  other  is  very  efficient  but  extremely  difficult  to  implement.  A Ruitian 
grandmaster  and  electrical  engineer  named  Mihail  Botvinnik  has  spent  considerable 
effort  in  trying  to  develop  an  algorithm  for  chess  which  Is  based  upon  the  second 
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principle.  Central  to  Botvinnik's  algorithm  Is  the  concept  of  "horizon."  At 
each  half-move  point  the  computer  generates  a mathematical  "map"  of  the  chess 
board.  The  horizon  limits  the  area  of  the  map  scanned  by  the  computer  much  as 
natural  boundaries  limit  our  horizon.  "The  horizon  is  the  boundary  of  the 
region  containing  those  pieces,  and  only  those  pieces,  that  can  take  an  active 
role  within  the  given  limits  of  time  for  movement.  ...  An  attack  falling 
within  the  horizon  is  included  in  the  mathematical  calculations--otherwise,  it 
is  not." 

Rather  than  having  the  machine  calculate  all  positions  and  eliminate  some 
very  early,  Botvinnik  has  developed  a means  by  which  the  machine's  perceptual 
system  is  designed  to  irmnediately  eliminate  (by  not  perceiving  it)  trivial 
information.  This,  of  course,  should  greatly  increase  the  depth  to  which  moves 
within  the  horizon  may  be  considered.  Some  sort  of  perceptual  screen  is 
important  even  in  dealing  with  problems  in  which  all  information  is,  at  least 
to  some  degree,  relevant. 

A less  rigorous  example  of  the  importance  of  the  observation  interface 
can  be  taken  from  U.S.  experience  in  Viet  Nam.  Cllsberg  describes  the  usual 
Viet  Minh  and  Viet  Cong  response  to  increased  U.S.  military  intervention: 

After  suffering  initial  s^tbCcics  they  would  lie  low  for  an 
extended  period,  gather  data,  analyze  experience,  develop,  test, 
and  adapt  new  strategies,  then  plan  and  prepare  carefully  before 
launching  them  (1972,  120). 

The  U.S.,  however,  monitored  "enemy"  strength  through  its  field  commanders 
who  in  turn  equated  frequency  of  enemy  contact  with  enemy  strength.  If  ire 
enemy  is  strong,  the  reasoning  went,  then  it  will  fight.  If  it  is  quiet,  then 
it  must  be  weak.  Based  on  these  reports,  the  tendency  was  always  for  the  President 
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to  view  his  policy  changes  as  a "success."  However,  the  U.S.  observation 
Interface  was  bad.  Decreased  contact  did  not  mean  a weakened  ene«ny  and.  Indeed, 
the  periods  of  greatest  crisis  came  at  the  times  of  highest  U.S.  optimism. 

Included  In  this  notion  of  an  observation  Interface  1$,  of  course, 
some  sort  of  social  Indicator  system.  Since  no  government  can  observe  everything 
directly.  It  must  develop  some  aggregate  measures  of  performance  In  various  areas. 

As  Important  as  the  observation  Interface  Is  the  access  Interface.  How 
can  actors  In  the  government  get  their  policies  Into  the  outer  environment? 

There  must  be  some  structures  Involved  with  Implementation. 

Finally,  the  design  theorist  must  develop  means  of  characterizing  various 
mechanisms  and  their  effectiveness.  How  can  the  effectiveness  of  a particular 
mechanism  be  measured?  I would  think  that  here  we  are  interested  the  competency 
of  a mechanism  to  achieve  certain  goals  In  « particular  class  of  outer  environ- 
ments. Competency,  is  not  something  that  can  be  observed  (though,  of  course, 
performance  can).  Indeed  If  the  class  of  outer  environments  Is  restrictive. 

It  Is  often  possible  to  Increase  performance  at  the  cost  of  decreased  competence. 
Thus  an  Important  task  for  the  theorist  Is  to  develop  a way  of  characterizing 
the  competency  of  a particular  mechanism.  My  guess  Is  that  any  definition  of 
competency  will  be  contingent  upon  the  outer  environment.  A particular  mechanism 
may  be  very  competent  over  one  range  of  environments  and  much  less  so  over  others. 
Therefore,  In  designing  m^'chanlsms,  we  must  either  have  good  estimates  of  future 
ouwer  environments  or  else  build  in  an  effective  sel^’  reorganizing  cepacity 
At  any  rate,  It  seems  to  me  that  the  development  of  design  theory  may  well 
be  a most  exciting  and  Important  area  for  the  theoretician.  For  It  Is  this 
area  which  is.  In  my  opinion,  most  lacking  In  concepts  and  programmatic  guides 
to  research. 
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This  article  will  present  the  underlying  rationale  for  a theory 
of  foreign  policy  dynamics,  and  Is  the  first  In  a two  part  series  which 
will  attempt  to  specify  a theoretical  perspective  for  explaining  foreign 
policy  exchanges  between  nations.  The  goal  of  the  first  paper  Is  to 
discuss  the  substantive  thrust  of  the  research,  and  to  give  an  overview 
of  the  Monte  Carlo  computer  simulation  which  lies  at  Its  core.  The 
second  paper  will  then  present  a forital  mathematical  theory  which  seeks 
to  explain  the  foreign  policy  exchanges  between  nations. 

Gradually  over  the  last  several  hundred  years  it  has  become 
clear  that  the  barrier  to  understanding  foreign  policy  dynamics  has 
not  been  the  absence  of  Important  general  concepts;  rather  It  has  been 
the  difficulty  In  Identifying  and  expressing  that  body  of  universal 
principles  which  explains  the  actions  and  reactions  of  nations  In  the 
International  system.  Most  analysts  agree  upon  the  basic  questions  to 
be  asked:  Who  are  the  relevant  actors?  What  are  their  objectives?  To 
what  stimuli  do  they  respond?  How  and  why  do  things  change?  Halperin 
and  Kanter  point  out  that  the  differences  between  analysts  over  answers 
to  these  questions  stem  fundamentally  from  different  perspectives. 

"The  'experts'  cannot  agree  on  what  constitutes  the  most  fruitful  level 
of  analysis  or  where  best  to  look  for  answers"  (Halperin  and  Kanter, 
1973:1). 

While  not  all  foreign  policy  analysts  have  moved  to  an  events 
data  approach,  many  have  chosen  this  source  of  Information  as  a point 
of  departure.  In  a review  of  the  theoretical  underpinnings  of  the 
events  data  movement  (Phillips,  1973a),  it  was  found  that  researchers 
in  this  movement  have  generated  an  almost  overwhelming  set  of  facts  and 


simple  covrelational  findings.  It  is  indeed  unfortunate,  however, 
that  while  overwhelmed  by  these  fragments  of  knowledge  we  still  have 
not  discovered  a way  to  structure  tiis  knowledge  into  a whole. 

To  learn  structure  Is,  in  short,  to  learn  how  things  are  re- 
lated. Jerome  Brunner  says:  "Grasping  the  structure  of  the  subject 
Is  understanding  it  in  a way  that  permits  many  other  things  to  be 
related  to  it  meaningfully"  (I960).  An  Important  question  which  must 
be  answered  at  the  beginning  of  any  research  endeavor  is  where  the 
researcher  should  turn  to  Identify  the  structure  of  the  subject  he 
is  studying.  It  Is  our  position  that  we  must  go  to  the  mental  images 
which  each  of  us,  as  a student  of  foreign  policy,  has  developed  over 
a period  of  study.  There  is  nothing  new  in  returning  to  the  mental 
structures  we  each  hold  in  our  heads  In  an  attempt  to  explain  foreign 
policy;  J.W.  Forrester  has  made  this  point  repeatedly. 

Every  person  in  hiS  private  life  and  In  his 
community  11tc  uses  models  for  decision  making. 

The  mental  Image  of  the  world  around  one,  car- 
ried In  each  Individual’s  head.  Is  a nx)del . 

One  does  not  have  a family,  a business,  a city, 
a government,  or  a country  in  his  head.  He 
has  only  selected  concepts  and  relationships 
which  he  uses  to  represent  the  real  system.  A 
mental  image  Is  a model.  All  of  our  decisions 
are  taken  on  the  basis  of  models.  All  of  our 
laws  are  passed  on  the  basis  of  models.  All 
executive  actions  ^re  taken  on  the  basis  of 
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models.  The  question  is  not  whether  to  use 

or  Ignore  models.  The  question  Is  only  a 

choice  between  alternative  models  (Forrester, 1971 ;54) . 

We  seek  to  build  on  a body  of  research  which  has  developed, 
over  time,  inostly  out  of  the  works  employing  events  data.  But  rither 
than  build  an  explanation  of  foreign  policy  dynamics  p1ece-by‘-ptece 
. 'ter  each  new  analysis,  we  wish  to  attempt  to  assimilate  that  set 
of  findings  we  currently  believe  to  be  essential  and  plausible  Into 
a single  integrated  theory. 

The  prevalent  strategy  In  the  events  movement  has  been  the 
delineation  of  a set  of  patterns  for  foreign  policy  actions  (Runmel , 

1965;  McClelland  and  Hoggard,  1968)  and  the  subsequent  search  for  other 
variables  which  correlate  highly  with  these  patterns.  The  principal 
characterization  of  this  movement  has  been  the  collection  of  data  with  a 
view  to  Identifying  the  dispositional  characteristics  of  nations  as  they 
Interact  In  both  normal  times  and  crisis  periods.  Unfortunately,  Brunner 
(1970)  has  demonstrated  very  convincingly  that  data  analysis  strategies 
presently  employed  by  political  scientists  feuch  as  correlation  and  re^ 
gresslon  analysis)  will  usually  not  reveal  the  underlying  structure  of 
the  theoretical  system.  This  will  be  the  case  regardless  of  whether  the 
systems  are  analyzed  cross-national ly  at  a point  In  time  or  Individually 
In  a time  series.  Thus,  there  is  a very  serious  data  analysis  problem  *o 
be  faced  In  events  Interaction  theorizing.  To  what  extent  can  data--even 
time  series  data--be  used  to  Identify  the  basic  structure  of  a theory 
of  International  Interactions?  Since  most  analysts'  strategies  cannot 
be  used  to  distinguish  between  the  structure  of  a theory  and  the  para- 
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meters  of  that  theory,  it  is  the  responsibility  of  the  analyst  to 
impose  the  basic  structure  on  his  observations  prior  to  statistical 
manipulation.^  Cain  and  Watts  point  out  that,  without  a theoretical 
framework  to  provide  order  and  rationale  for  large  numbers  of  variables, 
we  have  no  way  of  Interpreting  the  statistical  results:  Rfcgression 
and  correlation  analysis  Is  properly  used  to  estimate  parameters  for  a 
model  only  when  the  structure  of  that  model  and  the  elements  which  make 
up  that  theory  are  already  well  specified.  The  specification  of  the 
structure  must  precede  the  application  of  statistical  techniques  (1970. 
229). 

We  have  chosen  to  specify  the  structure  for  a theory  of  foreign 
policy  dynamics  based  upon  the  cumulative  analysis  that  we  and  others 
have  done  and  upon  what  we  consider  to  be  substantively  plausible  assump- 
tions. It  should  be  noted  that  there  are  others  among  us  who  prefer 
other  strategies.  Indeed,  many  would  disdain  any  "premature"  attempt 
at  formalization.  We  are  sympathetic  to  these  arguments  and  do  not 
advocate  that  our  approach  be  accepted  to  the  exclusion  of  other  -n 
approaches.  In  addition,  it  should  be  pointed  out  that  arguments  about 
how  to  proceed  deal  with  the  context  of  discovery  and  as  such  are  not 

open  to  support  from  the  philosophy  of  science.  Only  the  context  of 

2 

justification  is  dealt  with  in  the  philosophy  of  science. 

MAJOR  ASSUMPTIONS 

Underlying  our  approach  is  the  intent  to  specify  how  national 
decision-makers  tend  to  select  types  of  action  and  reaction  from  a 
repertoire  of  foreign  policy  outputs  to  meet  different  kinds  of  routine 
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and  non-routine  International  situations  In  order  to  build  our  theory 
we  have  found  It  necessary  to  make  the  following  assuniptlons: 

1.  The  making  of  a foreign  policy  can  be  conceptualized 
as  a series  of  decisions  made  by  national  officials. 
Foreign  policy  activity  consists  of  the  discrete 
behaviors  representing  the  outcomes  of  these 
decisions. 

2.  Foreign  policy  can  be  operationalized  as  the  aggre- 
gation of  the  foreign  policy  activity  (behaviors) 
according  to  some  logic  Imposed  upon  them  by  the 
actor  and/or  observer. 

3.  The  behavior  of  one  actor  towards  another  Is  responsive 
to  the  actions  of  other  nations  and  Involves  efforts 

to  Influence  who  the  leaders  of  these  nations  will  be, 
what  decisions  they  will  make,  and  how  they  will  define 
the  relations  between  their  nations  and  others. 

4.  Foreign  policy  Is  made  ^n  a multi-nation  environment 
by  decision-makers  who  have  to  cope  with  domestic 

I 

constraints  and  who  have  mixed  desires  (or  goals). 

Their  activity  Is  essentially  a process  of  adaptation 
tc  the  external  and  Internal  environments  (which  they 
seek  to  coordinate  1n  an  effort  to  maintain  autonon\y 
and  national  sovereignty  while  pursuing  positive  goals 
In  the  International  system). 

The  question  now  becomes  one  of  where  to  turn  to  find  suggestions 
for  making  wre  formal  explanations  of  the  analogs  used  by  nations  to 


match  outputs  to  inputs.  We  need  a scheme  for  tying  together  the  rich 

substantive  conclusions  from  the  events  literature.^ 

A general  scheme  suitable  for  our  purposes  has  been  fashioned 
from  work  In  information  theory  and  in  cybernetics,  and  has  been  used, 
with  variations,  by  a number  of  international  relations  scholars  (Deutsch, 
1953;  McClelland,  1967;  Phillips, i973c).  Two  Ideas  central  to  this 
approach  are  of  primary  interest  here.  The  first  is  that  each  action 
of  a nation  can  be  considered  as  a potential  piece  of  Information  that 
may  conmunlcate  the  intentions,  desires,  or  dislikes  of  the  actor  nation 
to  other  nations.  Information  theory  may  thus  be  brought  Into  the  ana- 
lysis of  the  International  Interaction  process.  The  second  idea  Involves 
the  treatment  of  social  entitles  (such  as  nation-states)  as  purposive 
systems,  and  the  application  of  knowledge  from  the  fields  of  cybernetics 

and  control  theory. 

Purposive  systems  are  characterized  by  the  pursuit  of  a goal, 
and  by  a process  of  steering  (toward  the  goal)  based  upon  Information 
concerning  any  discrepancy  between  the  system’s  curreH  position  and 
Its  desired  goal  (feedback).  Thus  tne  system  alters  Its  behavior,  on 
the  basis  of  information  about  Its  past  performance.  In  order  to  better 
achieve  some  desired  goal  or  end  state  (Deutsch,  1968;  Wiener,  1950). 

It  Is  crucial  to  understand  that  steering  must  be  with  reference 
to  both  a purpose  or  a goal  and  an  evaluation  of  previous  successes  and 
failures  through  the  mechanism  of  feedback,  for  such  an  understanding 
leads  to  a number  of  Important  points.  First,  the  goal  situation  sought 
Is  outside  the  system  and  deals  with  the  purposes,  of  the  state  In  ex- 
changes with  other  nation-states.  Second,  the  system  Itself  Is  not 
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isolated  from  its  environment  but  depends  for  Us  functioning  upon  a 
constant  stream  of  information  from  the  environment  (as  well  as  upon  a 
constant  stream  of  information  concerning  its  own  performance).  Finally, 
a nation's  goals  may  be  changing  over  time.  Burton  (1969:10)  argues 
that  states  as  political  systems  operate  within  an  environment  of  other 
states  to  which  they  are  adapting  and  responding.  National  interests 
are  not  restricted  to  fixed  goals;  they  include  successful  adaptations 
of  these  goals  (a  process). 

It  is  also  important  to  realize  that  the  notions  of  adaptation 
and  steering  themselves  imply  that  actions  must  be  based  in  part  on  the 
expectations  (of  future  response)  gained  from  prst  experience  in  dealing 
with  an  environment  which  most  certainly  can  be  differentiated  into 
objects  and  behavior.  Holsti,  North,  and  Brody  share  this  view: 

Essentially,  then,  it  is  by  projecting  past 
experience  into  the  future  that  human  beings  make 
decisions;  and  statesmen,  in  this  respect,  are 
not  exceptions.  Foreign  policy  decisions,  like 
other  human  decisions,  imply  not  onfy  an  abstrac- 
tion from  history,  but  also  the  making  of  "predic- 
tions"—the  assessment  of  probable  outcomes.  These 
two  operations  may  be  undertaken  almost  unconscioulsy, 
but  they  are  nonetheless  real  and  inescapable.  The 
Marshall  Plan  was  based  upon  a prediction  , dertvtd 
from  some  combination  of  experience,  that  systematic 
aid  to  European  nations  would  bring  about  certain 
consequences.  Viewed  in  retrospect,  this  prediction 


seems  to  have  been  generally  sound.  The  basic 
prediction  inherent  in  Khrushchev's  decision 
to  establish  long-range  missiles  in  Cuba,  on 
the  other  hand,  was  much  less  accurate  (1968. 

125). 

However,  before  the  reader  can  see  the  theoretical  fruit 
which  the  scheme  just  discussed  will  bear,  we  must  ask  him  to  bear 
with  us  while  we  examine  a substantive  area  which  is  strongly  related 
to  the  later  theoretical  development.  The  area  to  be  examined  deals 
with  a concept  generally  called  "reciprocity,"  and  it  is  important  for 
two  reasons.  First,  a good  deal  of  work  has  been  done  involving  the 
reciprocity  concept,  and  the  work  has  been  generally  well  received. 
Second,  we  feel  that  our  model  takes  an  important  first  step  toward 
explaining  why  various  patterns  of  international  behavior  have  been 
reported  in  that  literature,  and  why  different  patterns  may  occur  at 
various  times  and  under  varying  circumstances.  In  a very  real  sense, 
then,  we  hope  both  to  offer  additional  support  for  reciprocity  and  to 
go  beyond  it  in  terms  of  theoretical  development. 

RECIPROCITY 

A good  deal  of  work  has  already  been  completed  on  specifying 
relatively  simple  automatic  reaction  models.  This  idea  was  first 
suggested  by  Dean  Pruitt  (1969:392-3)  with  the  introduction  of  the  con- 
cept of  reciprocity.^  "Change  in  one  party's  level  of  output  on  a 
given  dimension  often  produced  reciprocity  (also  called  reciprocal 
change),  i.e.,  a resulting  change  in  the  other  party's  level  of  output 
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on  the  same  or  another  dimension.  [Emphasis  ours;  note  that  In  order 
to  be  considered  reciprocal.  1n  this  usage,  behavior  need  not  be  of  the 

same  type  or  magnitude  as  that  received.] 

There  are  a number  of  reasons  why  we  expect  that  reciprocity 

would  be  a powerful  concept  for  explaining  the  Interactions  between 
nations.  One  is  that  there  Is  a very  general  tendency  for  humans  to 
respond  In  a manner  similar  to  the  behavior  they  are  confronted  with. 
Some  of  this  tendency  would  be  expected  to  apply  to  the  behavior  of 
foreign  policy  decision-makers.  In  addition  to  this,  though,  there 
are  rational  reasons  for  foreign  policy  makers  to  initiate  behavior 
which  reciprocates  the  behavior  received.  If  the  behavior  being  res- 
ponded to  Is  a cooperative  action,  then  a cooperative  response  would 
be  appropriate  because  It  would  reward  the  sender  of  the  cooperative 
action  (and  thus  increase  the  probability  of  future  cooperative  be- 
havior). Also,  failure  to  respond  with  a cooperative  act  when  It  was 
expected  may  cause  the  beginning  of  a series  of  conflict  behaviors. 

If  the  behavior  to  be  responded  to  Is  confllctual.  It  may  very 
well  be  a challenge  to  some  concrete  national  foreign  policy  objective. 
If  this  Is  so,  the  foreign  policy  makers  can  be  expected  to  respond 
with  confllctual  behavior  In  an  effort  to  Influence  the  other  party 
to  stop  In  its  charenge  to  the  national  goal.  It  has  been  argued  that 
nations  ought  to  respond  to  a challenge  to  their  national  objectives 
with  confllctual  responses  If  they  want  to  protect  these  objectives 

(Schelling,  1960). 

It  should  be  noted  that  In  a significant  sense  ssi  violent 
conflict  behavior  constitutes  a challenge  to  national  objectives. 

One  fairly  general  national  objective  Is  to  minimize  the  amount  of 


violence  received  from  other  nations  In  the  system.  Thus,  any  violence 
directed  at  a nation  ought  to  be  responded  to  with  behavior  which  would 

deter  such  action  In  the  future. 

The  concept  of  reciprocity  has  a long  history  In  writings  on 

International  relations.  Recently  several  theorists  have  emphasized 
the  Importance  of  considering  the  Interactive  aspects  of  behavior  ex- 
changed between  nations;  this  Is  especially  Important  when  the  nations 
are  antagonists.  For  Instance.  Burton  (1968)  asserts  that  the  pro- 
gression towards  war  depends  upon  equal  contributions,  from  both  sides, 
each  being  governed  by  perceptions  of  threat.  North  and  his  colleagues 
assert  that  war  may  occur  In  any  number  of  ways,  but  the  chances  of  Its 
occurrence  are  Increased  by  the  hostility  In  the  atmosphere  of  crisis 
generated  by  the  ^olnt  exchanges  of  the  piiVtles  Involved  (1968).  Zinnts 
has  been  concerned  both  with  the  expression  of  hostility  and  with  Its 
perception  as  expressed  In  the  ensuing  responses  to  that  hostility 
(1968).  These  authors  all  discuss  a process  of  exchange  that  under- 
scores the  similar  importance  of  both  participants  and  actions. 

Moreover,  the  concept  of  reciprocity  has  been  shown  to  have 
some  enplrlcal  Import.  Statements  developed  from  the  reciprocity  pers- 
pective along  the  lines  of  "behavior  begets  behavior"  have  been  tested 
by  the  principal  author  and  others  and  found  to  have  a great  deal  of 
predictive  power  (Phillips.  1971;  Phillips  and  Crain.  1972;  Tanter. 
1972;  Bartos.  1966;  Azar,  1970;  Smoker,  1969;  Leng,  1972). 

The  problem  Is  how  to  couch  the  reciprocity  concept  In  a 
language  structure  which  will  enable  us  to  build  a simulation  on  It. 
Specification  of  that  language  is  largely  provided  In  the  next  section. 


LEARNING 


In  order  to  build  a simulation  which  will  produce  patterns  of 
international  behavior  marked  by  reciprocity  between  nations,  we  have 
found  it  useful  to  turn  to  mathematical  learning  theory.  The  use  of 
learning  was  clearly  presaged  earlier  when  we  indicated  that  discussions 
are  made  partly  by  projecting  past  experience  into  the  future.  Decision- 
makers internalize  certain  lessons  through  experience;  such  internali- 
zation is  learning.  Thus  there  is  a very  natural  bond  between  recipro- 
city and  learning  which  we  wish  to  exploit. 

The  modern  perspective  in  mathematical  learning  theory  began 
about  1950,  and  was  initiated  by  the  stochastic  learning  theory  of 
Robert  Bush  and  Frederick  Hosteller  {1951,  1555).  The  process  con- 
sidered by  Bush  and  Hosteller  involved  a sequence  of  discrete  events. 

Each  event  consisted  of  the  presentation  of  a stimulus  to  which  the 
subject  responded  {by  selecting  one  from  a set  of  alternative  responses 
in  accordance  with  an  associated  set  of  probabilities).  The  response 
was  followed  by  an  outcome  which  might  induce  changes  in  the  probability 
values  before  the  next  trial.  Thu^,  the  learning  process  was  analytically 
divided  into  a sequence  ot  stimulus,  response,  outcome,  and  resultant 
probability  adjustment.  All  models  in  mathematical  learning  theory  are 
concerned  with  describing  this  flow  of  {or  change  in)  probability  from 
trial  to  trial  and  the  resulting  sequence  of  dtstribialos'is. 

One  of  the  most  applicable  developments  of  the  Bush  and  Hosteller 
model  has  been  suggested  by  Rainio  {1966).  Rainlo's  basic  idea  for  con- 
structing a stochastic  model  of  exchanges  was  to  consider  social  inter- 
action as  a process  derived  from  the  learning  of  individuals  participating 
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in  it.  The  fundamental  assumption  underlying  his  model  is  that  a 
sequence  of  behavior  is  a series  of  choices  among  various  alter- 
natives. Certain  probabilities  're  associated  with  the  choice  of 
the  behavior  alternatives  in  accordance  with  the  mathematical  laws 
developed  by  Bush  and  Mosteller. 

The  core  of  the  system  is  an  adaptation  process,  a theory  of 
social  interaction  that  adjusts  the  probabilities  of  interactions  and 
behavior  based  upon  an  assessment  of  past  interaction.  If  an  exchange 
of  acts  is  assessed  as  rewarding  then  the  probability  of  this  action 
being  repeated  is  increased.  In  like  manner,  ''ne  punishing  exchange 
will  decrease  the  probability  of  recurrence.  One  purpose  of  this  model 
is  to  find,  in  each  particular  instance,  the  probabilities  that  a parti- 
cular actor  will  choose  a particular  behavior  and  direct  it  toward  a 
particular  target. 

The  reader  will  recall  that  in  the  earlier  discussion  of  the 
purposive  characteristic  of  social  systems  it  was  argued  that  it  is 
necessary  to  have  goals  before  behavior  can  be  modified  to  reach  them. 

We  believe  that  there  are  two  goal'  wnich  nations  can  pursue  which 
will  produce  patterns  of  behavior  marxed  by  high  Reciprocity. 

The  first  such  goal  was  the  one  employed  by  Rainio  in  his 
development.  It  is  that  social  entities  seek  consistent  relations. 

When  a relationship  is  consistent  then  it  is  rewarding  to  a nation 
which  has  consistency  as  its  goal.  For  example,  if  two  nations  were 
to  engage  in  mutually  conflictual  behaviors,  then  the  exchanges  would 
be  consistent  and  hence  rewarding.  That  this  goal  will  generate  a 
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pattern  of  behavior  marked  by  reciprocity  is  clear  and  need  not  be 
commented  on  further. 

The  second  such  goal  is  probably  more  prevalent  in  inter- 
national politics.  That  goal  is  that  nations  seek  to  minimize  the 
amount  of  conflict  and  maximize  the  amount  of  cooperation  directed  at 
them  by  other  nations.  Thus  when  an  interaction  stimulates  a coopera- 
tive response  from  the  partner  it  is  rewarding  and  when  it  stimulates 

a conflictual  response  it  is  punishing. 

Earlier,  in  discussing  the  strategic  reasons  for  nations  to 
behave  reciprocally,  the  argument  was  advanced  that  in  effect  reciprocal 
behavior  would  be  an  outcome  of  a national  foreign  policy  which  sought 
t)  to  minimize  conflict  received  by  punishing  those  who  send  conflict 
and  by  rewarding  those  who  send  cooperation,  and  b)  to  maximize  coopera- 
tion received  by  rewarding  it  when  it  occurs.  Thus  the  second  goal  will 

generate  reciprocal  patterns  of  behavior. 

In  order  to  realize  either  of  these  two  goals,  nations  can 
employ  two  different  strategies.  One  strategy  would  be  to  Interact 
more  with  those  partners  who  are  in  the  desired  posture  towards  oneself. 
Thus,  if  one  wants  only  consistent  relations,  then  one  will  Increase 
behavior  initiated  towards  nations  which  respond  consistently  to  one  s 
behavior.  If,  for  example,  one  wants  cooperative  relations,  then  one 
would  increase  behavior  directed  towards  nations  which  are  predominantly 
cooperative  with  the  actor. 

The  second  strategy  involves  attempting  to  get  those  nations 
who  are  not  responding  in  the  desired 'fash ion  to  change  their  behavior. 
In  other  words,  one  tries  to  persuade  them  to  change  by  increasing  the 
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amount  of  behavior  aimed  at  them. 

The  predictions  generated  by  the  two  goa'*s  and  two  strategies 
for  different  patterns  of  interaction  in  a dyad  are  laid  out  in  Table  1. 
As  can  be  easily  seen,  the  predictions  for  the  second  strategy  are 
completely  different  from  those  for  the  first  strategy  for  all  cases. 

All  of  this  substantive  discussion  allows  us  to  stipulate  the 
first  fourteen  of  the  simulation  rules  which  constitute  the  essence  of 
our  theory. 

Rule  1.  International  interaction  takes  place  between  two 
nations  in  a given  finite  set  of  nations. 

Rule  2.  Interactions  are  capable  of  a strong  chrono- 
logical order. 

Rule  3.  There  is  a probability  vector,  independent  of 
time,  whose  components  specify  the  probability 
that  a specific  number  of  acts  occurs  in  the 
system  during  one  time  period  (month). 

Rule  4.  There  is  a probability  vector,  independent  of 
time,  whose  elements  give  the  probability  that 
each  nation  is  the  actor.  The  probabilities  in 
the  vector  sum  to  unity. 

Rule  5.  For  each  nation  there  is  a probability  vector 
(not  necessarily  independent  of  time)  whose 
elements  give  the  probability  that  a nation,  as 
actor,  contacts  each  of  the  other  nations.  There 
is  one  such  vector  for  each  nation  and  the  proba- 
bilUies  in  each  vector  sum  to  unity. 
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Rule  6.  Once  the  actor  and  object  are  specified  the 
contact  Is  always  realized. 

Rule  I.  A nation  must  desire  one  of  two  possible  modes 

of  Interaction  (goals).  It  may  seek  consistent 
relationships  with  Its  dyadic  partners  or  It  may 
seek  cooperative  relationships  with  Its  dyadic 
partners. 

Rule  8.  A nation  must  choose  one  of  two  strategies  In 
seeking  its  goals.  It  may  choose  to  Increase 
the  probability  of  Interacting  with  those  part- 
ners with  whome  interaction  Is  the  desired  mode 
(reinforcement)  or  It  may  choose  to  Increase  the 
probability  of  Interacting  with  those  partners 
with  whom  Interaction  Is  not  In  the  desired  mode 
(conversion). 

Rule  9.  When  contact  Is  realized  between  two  nations  the 
object  perceives  the  behavior  as  rewarding  or 
punishing.  The  behavior  Is  rewarding  If  It  places 
the  Interaction  In  the  desired  mode.  The  behavior 
Is  punishing  If  It  places  the  Interaction  out  of 
the  desired  mode. 

Rule  10.  If  j wishes  to  Increase  Its  probability  of  choosing 
1 as  object  the  next  time  j Is  the  actor.  It  does 
so  according  to  the  rule  ^ “o 

probabilities  of  j choosing  other  nations  as 
objects  will  then  be  decreased  so  that  the  result 
Is  still  a probability  vector  whose  elements  sum 


to  unity. 
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Rule  11. 


Rule  12. 


Rule  13. 


Rule  14. 


If  j wishes  to  decrease  its  probability  of 
choosing  1 as  object  the  next  time  j is  the 
actor,  it  does  so  according  to  the  rule 
^N+1  " ^o^N*  probabilities  of  j 

choosing  other  nations  as  object  will  then 
be  decreased  so  that  the  result  is  still  a 
probability  vector  whose  elements  sum  to 
unity. 

For  each  dyad,  and  for  each  specific  type  of 
behavior  which  i may  send  to  j,  there  is  a 
probability  vector  (not  independent  of  time) 
each  element  of  which  specifies  the  proba- 
bility that  j will  respond  to  i with  a parti- 
cular type  of  behavior  the  next  time  j is  the 
actor  and  i the  object. 

If  the  action  sent  by  i to  j is  rewarding  to 
j,  then  j will  increase  the  probability  of 
acting  in  the  same  way  as  its  most  recent  action 
toward  i.  This  increase  in  probability  follows 
the  rule  * "a  probabilities 

of  choosing  the  other  acts  in  the  vector  will  be 
decreased  so  that  the  elements  of  the  vector  sum 
to  1 .0. 

If  the  action  of  i toward  j is  punishing  to  j, 
then  J will  decrease  the  probability  of  acting 
in  the  same  way  as  its  most  recent  action  toward 


J 

j 

J 


J 

0 
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i according  to  the  rule  ~ 

The  probabilities  of  choosing  the  other 
acts  in  the  vector  will  be  decreased  so 
that  the  elements  of  the  vector  sum  to 
1.0. 

The  basic  goal  of  the  simulation  model  described  is  to  Increase 
our  understanding  of  foreign  policy  decisions  by  linking  together  some 
of  the  principal  factors  Involved.  In  attempting  to  develop  a greater 
degree  of  knowledge  about  the  interaction  of  nations  in  the  international 
system,  we  consciously  strive  towards  an  explanation  of  the  mechanisms 
which  produce  interactions.  We  would  expect  that  the  interaction  be- 
tween nations  is  influenced  by  a wide  variety  of  considerations.  Mathe- 
matical learning  theories  of  Bush  and  Hosteller  were  adapted  by  Rainio 
and  have  been  carried  here  into  international  relations  as  a mechanism 
for  matching  inputs  to  outputs.  They  provide  a pleasure-pain  learning 
algorithm.  However,  international  relations  is  generally  considered  to 
be  much  more  complex  than  this  view  of  reality  would  suggest.  We  Intend 
to  add  complexity  to  this  basic  model  in  an  attempt  to  integrate  into 
the  model  a number  of  other  concerns  found  in  the  foreign  policy  litera- 
ture. 

UNCERTAINTY 

Earlier,  we  posited  that  the  behavior  of  one  nation  toward 
another  nation  is  in  large  part  dependent  upon  the  behavior  of  that 
nation  to  it.  the  idea  of  a chronological  order  is  also  Important  and 
closely  related  to  the  concept  of  interaction.  If  a nation's  behavior 
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or  choice  of  object  is  in  any  part  determined  by  behavior  It  has 
received,  it  is  logical  to  expect  that  the  order  in  which  actions  are 
received  and  sent  will  be  an  important  consideration.  Similarly 
important  is  the  question  of  volume  (or  variety)  of  interactions.  It 
would  seem  that  the  more  interactions  of  e specific  nature  are  received 
the  more  established  is  the  pattern  of  interaction  between  two  nations. 
There  is,  in  other  words,  very  little  uncertainty,  but  a change  In  the 
nature  of  the  interactions  would  add  uncertainty. 

The  amount  of  information  being  conveyed  between  nations  In  any 
period  of  time  must  depend  upon  both  the  number  of  signals  trans- 
mitted from  nation  to  nation  and  the  variety  of  those  signals.  Tech- 
niques have  been  developed  to  measure  and  account  for  both  the  variety 
of  signals  transmitted  and  the  amount  of  information  transmitted.  The 
heterogeneity  of  these  signals--that  is,  the  variety  of  basic  patterns-- 
at  any  point  in  time  is  a measure  of  the  uncertainty  which  would  attend 
any  attempts  to  specify  the  sender's  selection  process  (Cherry,  1957; 
Shannon  and  Weaver,  1949;  Ashby,  1952). 

Information  theory  provides  an  excellent  measure  of  the  uncertainty 
H,  present  in  a set  of  signals: 

N 

H = z - P.logpP.  , 
i = i ^ ^ 

where  P^.  is  the  independent  probability  of  occurrence  of  signal  type  i 
and  hwere  there  are  N types  of  signals.  Thus,  from  the  probabilities 
P^  of  different  types  of  signals  occurring  in  a given  time  period 
(in  this  case,  that  defined  by  the  last  8 acts  received  by  the 
object),  the  uncertainty  associated  with  the  score  for  that 
period  can  be  ascertained.  If  all  outputs  are  equally  likely,  uncer- 
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tainty  is  at  a maximum.  It  Is  coimon  to  divide  the  actual  uncertainty 
by  the  maximum  potentsal  value*  deriving  as  a result  the  percentage  of 
(maximum)  uncertainty  which  1s  more  easily  comparable  across 

sources  with  differing  sets  of  possible  signals. 

Let  us  consider  two  examples.  First,  there  Is  the  case  In 
which  a given  nation  chooses  to  send  to  a particular  object  8 acts  in 
a given  time  period.  The  distribution  of  these  acts  Is  presented  In 
Table  ?;  notice,  that  the  actor  has  chosen  to  send  an  equal  number  of 
each  type  of  signal  to  the  object.  By  way  of  contrast.  Table  3 shows 
an  unequal  distribution  of  actions  across  the  same  eight  categories. 
Observe  that  the  relative  uncertainty  figure  for  the  distribution  In 
Table  2 Is  higher  than  that  for  the  distribution  In  Table  3.  Thus,  the 
Implications  of  uncertainty  are  that  In  the  equal -probability  Instance, 
there  Is  no  way  to  judge  If  further  occurrences  would  be  more  likely  to 
fall  in  one  category  Instead  of  another.  In  the  case  of  Table  3,  we 
might  expect  that  the  object  nation  would  be  more  likely  to  receive  act 
types 0 and  E than  the  other  acts.  Thus  an  observer's  uncer- 

tainty as  to  the  likely  activity  of  the  nation  represented  In  Table  3 Is 
reduced.  The  smaller  the  figure,  the  more  certain  It  Is  that  a 
nation  will  choose  a particular  activity.  McClelland  has  Interpreted 
this  relative  uncertainty  by  suggesting:  "A  conmon  sense  way  to  view 

a series  cf  H , numbers  us  to  think  In  terms  of  a 'fanning  out'  toward 
rel 

equality  of  distribution  across  the  category  system  with  the  larger 
figures  and  a 'channeling  In'  of  the  distribution  towards  relatively 
frequent  occurrences  In  fewer  categories  with  the  smaller  figures. 

As  the  ratio  approaches  1.00  't  suggests  not  only  that  everything  that 
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could  happen  has  been  occurring  but  also  that  the  behaviors  have  shown 
increasing  signs  of  disorderllness.  The  information  measures  do  not  | 

tell  us  what  the  particular  lack  of  ordering  Is  but  they  do  give  us  a 
technical  Indication  of  a large  amount  of  variety  in  the  emissions.  As 
the  ratio  decreases  towards  .000,  the  suggestion  Is  that  (1)  there  may 
be  present  a large  amount  of  highly  patterned  and  repetitive  behavior 
and  a limited  variety  In  the  actions  or  (2)  very  little  Is  occurring" 

(1973:91). 

A li'^g  series  of  analyses  by  Charles  McClelland  and  his  assoc- 
iates (1965,  1968,  1973)  have  been  carried  out  with  the  variety  measure 
Introduced  above  to  establish  how  It  functions  In  crisis  and  non-crisis 
periods.  They  have  demonstrated  that  the  mix  of  behavior  does  Indeed 
change  toward  greater  variety  In  a crisis.  The  basic  results  are  these: 

(1)  With  occasional  exceptions,  an  of  .700  or  higher  Is  associated 
With  cri sis  periods  and  only  with  crisis  months.  (2)  If  we  opera- 
tionalize the  beginning  and  duration  of  International  crises  with  an 
criterion  of  .700  or  higher,  we  are  able  to  state  when  a particular 
crisis  began  and  how  long  It  lasted.  .(3)  All  non-crisis  periods,  with 
rare  exceptions,  have  monthly  figures  below  .700  (McClelland,  1973: 

92-93).  The  literature  on  communications  In  International  relations 
argues  that  In  periods  of  crisis  overload  occurs,  and  actors  display  an 
Inability  to  respond  consistently  to  foreign  policy  Inputs  (Holsti,  1965 
Burton, 1968).  This  would  suggest  that  for  dyads  In  periods  of  high 
relative  uncertainty  (usually  crises)  nations  are  less  able  to  respond 
consistently  to  their  object  nation's  activities.  But  It  seems  to  be 


I 
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the  case  that  in  periods  less  uncertain  than  crises,  nations  are  capable 
of  responding  more  reciprocally  when  they  know  more  fully  their  opposite's 
, Intentions.  This  point  needs  further  elaboration. 

‘ Burton  has  suggested  that  if  one  of  the  "tricks"  in  negotiation 

I is  for  actors  to  send  frequent  responses  if  they  wish  to  communicate 

changes  in  their  perception  of  the  situation.  He  also  suggests  that 
the  process  of  conflict  resolution  is  in  part  a process  of  testing 
whether  information  is  received  as  it  was  transmitted  (Burton,  1969: 

54-55).  One  function  of  ambiguity  and  noise  in  message  signals  sent 
from  one  nation  to  another,  as  pointed  out  by  Jervis,  is  "to  make  it 
easier  for  actors  to  strike  and  maintain  bargains.  At  first  glance  the 
contrary  argument  seems  more  plausible--that  the  easier  it  is  for  each 
side  to  make  its  views  understood  (at  least  on  the  semantic  level), 
the  more  the  bargaining  process  is  facilitated--  . . . this  position 
might  be  correct  if  the  actors  could  make  the  other  side  believe  they 
would  act  the  way  they  said  they  would"  (1970:127).  But  since  this  is 
normally  impossible,  noiseless  bargaining  would  make  simple  initiatives 
less  plausible  and  thus  more  likely  to  be  discounted. 

j 

When  nations  are  sending  multiple  types  of  signals  it  would 
appear  easier  for  other  nations  to  respond  with  what  they  Judge  to  be  I 

appropriate  behaviors.  This  is  so  because  multiple  types  of  signals 
S allow  a Bfition  to  test  whether  its  intent  was  correctly  received  by 

analyzing  the  multiple  responses.  It  is  also  likely  to  be  the  case 

‘I 

li  that  if  one  nation  wants  the  other  to  believe  its  intent,  that  nation 

1 should  signal  its  intent  in  multiple  ways  (by  orchestrating  its  signals). 
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Nations  which  are  interacting  frequently  must  consider  how 
they  can  make  other  nations  understand  the  intent  of  their  communi- 
cations. If  a nation  wishes  to  orchestrate  its  foreign  policy  outputs 
to  facilitate  understanding; 

1)  It  must  design  and  deliver  messages  in  a way  that  will 
gain  and  hold  the  attention  of  the  intended  object. 

2)  The  signals  must  adequately  refer  to  past  experience 
between  actor  and  object. 

3)  The  conmuni cator  must  choose  actions  which  match  his 
verbal  statements  so  that  the  message  is  convincing. 

4)  The  communicator  must  be  able  to  notice  and  Interpret 
any  responses  either  as  feedback  or  as  the  performance 
of  preferred  behavior  before  he  can  estimate  his  degree 
of  satisfaction  (as  measured  against  his  country's 


objectives).^ 

Now  let  us  summarize  this  discussion.  When  single  signals 

(H  , = 0)  are  sent,  they  are  likely  to  elicit  only  moderately  standard  | 

' rel 

responses.  Slightly  more  complex  messages  (with  a relative  uncertainty 
value  greater  than  zero  but  less  than  0.5  for  any  given  period)  are 
somewhat  more  easily  responded  to  in  a systematic  fashion.  On  the  other 
hand,  those  messages  which  are  quite  heterogeneous  in  the  number  of 
signals  sent  (but  short  of  the  complexity  facing  crisis  participants) 
can  be  responded  to  clearly  and  consistently. 

This  leads  to  the  following  assumption:  I ^ 

Provided  that  the  communications  channel  is  not  y i 

overloaded,  the  more  heterogeneous,  the  signals  ; 

n ’ 


1 
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sent  from  one  nation  to  another  In  a given  time 
period,  the  more  certain  are  observers  in  speci- 
fying an  appropriate  response. 

Extrapolating  from  this  discussion,  let  us  suggest  that  when 
there  is  a homogeneous  signaling  from  one  nation  to  another  (that  is, 
when  the  redundancy  in  signals  is  high)  one  would  expect  the  recipient 
nation  to  identify  less  clearly  the  intent  of  the  actor  and  to  act  out 
of  its  own  inertia.  For  periods  of  time  in  which  there  is  a hetei^o- 
geneity  of  signals  (behaviors),  and  thus  a richer  mix  of  behavior  for 
that  time  period,  objects  are  more  certain  about  the  implications  (real 
and  potential)  of  the  actor's  behaviors.  This  allows  us  to  add  another 
rule  to  the  simulation  model: 

Rule  15.  If  the  relative  uncertainty  (H^^^)  computed  on 
the  last  eight  acts  sent  from  1 to  j is  less 
than  .50,  then  a^,  a^,  and  are  decreased 

''ao-  ^6, 

^rel  between  .50  and  .70,  then  a^,  a^,  Bq, 

and  Bg  are  increased  by  , k^g  , k^^  , and 

k respectively.  If  is  greater  than  .70, 

the  probability  of  nation  j choosing  nation  i as 

object  is  increased  in  accordance  with  the  rule 

Pn+1  - h + “0  (1  ■ “o’  “a’  ^0’ 

and  Bg  are  decreased  by  k^^,  k^g,  k^^,  and  kgg 

respectively.  [See  also  Rule  18.] 
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DOMESTIC  CONSTRAINTS 

Few  political  scientists  would  dispute  that  governments  are 
required  to  deal,  on  a continuing  basis,  with  large  numbers  of  problems 
of  many  different  types.  In  order  to  cope  with  these  problems  large 
organizations  are  established,  usually  along  functional  or  quasi- 
functional lines.  Such  organizations  routinize  as  much  of  their  acti- 
vity as  possible  through  the  development  of  a set  of  standing  operating 
procedures  (SOP's). 

In  order  to  minimize  demands  on  their  time,  top  government 
decision-makers  focus  their  attention  primarily  on  problems  which 
percolate  up  to  them  through  these  functional  organizations,  make  deci- 
sions on  those  problems  with  Information  transmitted  through  the  same 
organizations,  and  rely  once  again  upon  the  organizations  to  carry  out 
whatever  action  has  been  chosen  as  the  appropriate  response.  In  this 
form  of  decision-making  there  Is  a strong  emphasis  on  two  points.  First, 
the  organizations  Involved  are  considered  to  be  hierarchically  struc- 
tured. Second,  only  very  limited  flexibility  Is  available  to  the  agency 
In  performing  any  of  Its  functions;  the  SOP's  form  relatively  tight 
constraints. 

Foreign  policy  outputs  are  thus  always  regarded  as  the  result 
of  ponderous  procedures  developed  over  time,  but  Instead  are  sometimes 
regarded  as  outcomes  of  a political  process  1n  which  Individuals  (usually 
the  heads  of  organizations)  engage  In  compromise,  coalition  formation, 
competition,  and  bargaining.  Goal -setters  resort  to  such  activities 
In  efforts  to  Influence  the  selection  of  policies  and  actions  which 


are  judged  favorable  to  the  Individuals  and  to  their  respective  agencies 
according  to  personal  and  organizational  criteria.  Furthermore,  while 
this  bureaucratic  politics  scheme  a'^sumcs  that  the  organizations  them- 
selves are  hierarchically  organized,  it  also  assumes  that  goal- setters 
have  sufficient  freedom  of  maneuver  on  various  issues  to  enable  them 
to  actively  pursue  a political,  bargaining-oriented  strategy  in  inter- 
agency disputes  during  policy  decisions. 

Of  course,  a distinction  is  made  between  actions  taken  by  the 

bureaucracies  (in  accordance  with  SOP’s  and  previous  policies)  and 
actions  taken  as  a result  of  political  interaction  among  goal -setters. 
While  much  of  the  day-to-day  interaction  among  nations  is  handled  by 
the  former  level,  it  is  suggested  that  really  important  decisions  are 
either  kicked  up  to,  or  sent  up  at  the  request  of, the  high-level 
officials.^ 

We  wish  to  focus  here  essentially  upon  a combination  of  these 
characteristics.  It  is  clear  that  organizational  structures  play  a 
large  part  in  foreign  policy.  In  the  SOP  case  they  are  the  primary 
focus.  In  what  has  become  known  as  the  bureaucratic  politics  para- 
digm they  form  the  context  within  which  individual  goal -setters,  as 
well  as  lower-level  bureaucrats,  are  seen  to  function.  We  should 
remember,  however,  that  organizational  structure  and  SOP's  are  con- 
sidered to  be  only  two  of  a larger  and  relatively  diverse  set  of 

g 

Influences  upon  goal -setters. 

The  general  utility  of  the  bureaucratic  politics  paradigm  as 
a means  of  explaining  foreign  policy  decisions  and  actions  has  been 
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well  dOTOnstrated  (Halpcrin,  1972a;,  1972b;  Neustadt,  1970;  and  Halperin 
and  Kanter,  1973,  editor's  introduction).  The  paradigm  itself  has  been 
given  additional  refinement  in  efforts  by  Allison  and  Halperin  (1972), 
and  by  Halperin  (1971).^ 

A close  examination  of  the  bureaucratic  politics  paradigm  shows 
that  one  of  the  paradigm's  dominant  features  is  a distinction  between 
those  actions  taken  by  lov/er  level  bureaucrats  (v/orkers)  and  those 
actions  taken  by  goal- setters.  Outputs  generated  at  the  worker  level 
can  be  treated  as  resulting  from  SOP's  which  have  developed  slowly  and 
incrementally  through  time  in  a learning  process,  When  goal-setters 
become  involved,  however,  the  learning  process  undergoes  significant 
changes.  In  general,  we  might  expect  that  the  process  of  adaptation 
takes  place  much  more  quickly  when  senior  level  decision-makers  determine 
foreign  policy  outputs,  since  they  are  much  less  tightly  bound  by  SOP's 
in  general,  and  by  organizational  constraints  on  specific  issues.  It 
also  seems  reasonable  to  expect  that  during  high-threat  situations  (such 
as  crises  and  military  conflict  situations)  goal-setters  are  considerably 
more  likely  to  involve  themselves  in  the  foreign-policy  process.  Finally, 
various  domestic  (political)  considerations  would  probably  influence 
goal-setters'  decisions  on  whether  or  not  to  intervene  in  specific  policy 
decisions’,  thus  the  role  of  domestic  events  will  be  considered  in  more 
detail  shortly. 

With  respect  to  bureaucratic  politics,  then,  it  seems  most 
important  as  a first  cut  to  distinguish  simply  whether  or  not  foreign 
policy  outputs  are  the  result  of  goal-setter  involvement  in  the  decision 
process.  If  only  workers  are  involved,  reactions  to  various  types  of 
situations  will  be  quite  stable,  and  will  change  only  slowly  and 
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incrementally.  When  goal-setters  determine  outputs,  however,  rela- 
tively major  shifts  from  SOP's  are  possible  and  thus  learning  can  be 
quite  rapid  The  greatest  problem  remaining  is  thus  to  specify  when 
goal-setters  are  likely  to  involve  themselves.  We  have  suggested  in 
the  section  on  uncertainty  that  such  involvement  should  take  place 
during  periods  of  crisis,  and  during  periods  of  military  conflict. 

These  thoughts  are  reflected  in  the  following  simulation  rules: 

Rule  16.  There  is  a probability  vector,  not  independent 
of  time,  each  element  of  which  specifies  the 
probability  that  a particular  level  of  foreign 
policy  decision-maker  chooses  a nation's  action. 
There  are  two  levels  of  foreign  policy  decision- 
makers: goal- setter  and  working  operator. 

Rule  17.  If  goal  setters  are  involved  in  the  choice  of  an 

action,  then  a , a , p , and  P all  increase 
d 0 a U 

‘sa’  Vo  '■espectively. 

Rule  18.  If  H , is  greater  than  .70  for  behavior  sent 

TGI 

from  i to  j,  the  probability  of  j's  goal  setters 
being  involved  in  choosing  j's  next  action  to  i 
will  be  increased  in  accordance  with  the  rule 

^N+1  " ■ “b 

Previous  work  by  the  principal  author  (Phillips,  1973b)  has 
suggested  that  the  influence  of  domestic  events  may  be  greatest  in 
determining  the  degree  of  a nation's  over-  or  under-response  from 
a relatively  stable  pattern.  A consideration  of  domestic  events  in 
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this  manner  fits  nicely  with  the  analytic  approach  of  treating  domestic 
activity  as  an  important  determinant  of  whether  or  not  goal  setters 
become  Involved  in  the  foreion  policy  process.  It  was  suggested  earlier 
that  it  is  the  Involvement  of  such  senior-level  officials  that  is 
responsible  for  significant  shifts  away  from  reasonably  stable  norms 
of  foreign  policy  behavior.  Within  this  section,  then,  we  shall  also  be 
concerned  with  suggesting  what  broad  categories  of  domestic  activity 
might  important  to  goal-setters,  and  with  suggesting  further  what 
the  effects  of  each  category  might  be  with  respect  to  the  foreign  policy 
process. 

Very  broadly,  we  can  classify  domestic  activity  into  three 
types;  renewals  of  power,  transfers  of  power,  and  indications  of  domestic 
uncertainty.  The  first  type,  renewals  of  power,  refers  to  reelections 
of  regimes  already  in  power.  Such  reelections  could  be  either  victories 
at  the  pells  (in  western-style  democracies,  especially),  or  expressions 
of  support  of  an  equivalent  nature  (the  election  of  new  members  to  the 
Politburo  who  are  known  supporters  of  the  current  regime,  for  Instance). 

As  expressions  of  support,  events  of  the  power-renewal  type  should  en- 
courage a regime  to  confinue  most  of  its  current  policies,  and  (for  a 
time  at  least)  to  have  less  fear  of  the  potential  consequences  arising 
from  discontinuing  unsuccessful  policies.  It  does  not  seem  likely,  how- 
ever, that  renewals  of  power,  of  end  by  themselves,  would  significantly 

alter  the  propensity  of  goal -setters  to  be  active  in  the  foreign  policy 

0 


process. 
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Power  transfers  would  Include  dismissal  and  replacement  of  the 
current  regime,  and  would  usually  reflect  a lack  of  support  for  that 
regime's  policies.  In  general,  we  might  reasonably  expect  members  of 
the  new  regime  to  participate  actively  in  the  determination  of  foreign 
policy,  in  order  to  bring  it  more  nearly  in  lirf  with  their  own  goals. 
Thus  the  opportunity  should  exist  for  rapid  learning  and  for  major 
shifts  from  previous  positions. 

The  third  category, indications  of  domestic  uncertainty,  can  be 

subdivided  according  to  whether  the  expression  of  uncertainty  concerns 

foreign  or  domestic  affairs.  A regime  faced  with  uncertainty  as  to 

whether  its  foreign  policy  activities  will  engender  popular  support  or 

popular  animosity  will  likely  choose  to  participate  actively  in  the 

selection  of  foreign  policy  outputs,  and  will  also  be  quite  sensitive 

to  whether  its  chosen  outputs  are  rewarding  or  punishing  in  terms  of 

the  regime's  goals. "f  the  regime  is  faced,  on  the  other  hand,  with 

the  potential  loss  or  gain  of  a significant  amount  of  support  as  the 

result  of  its  domestic  policies,  it  is  probable  that  the  regime  will 

concentrate  on  those  domestic  policies  and  on  the  domestic  policy 

process.  Such  concentration  will  result  in  a lack  of  attention,  on 

the  part  of  senior  officials,  to  problems  of  foreign  policy.  In 

addition,  the  demands  of  domestic  uncertainty  may  cause  goal-setters 

to  direct  the  staffs  of  agencies  whose  responsibilities  bridge  both 

12 

domestic  and  foreign  affairs  to  concentrate  on  the  domestic  area. 

This  results  in  a diminished  overall  capacity  for  learning  (and  even 
incremental  adjustment)  within  the  foreign  policy  process;  previously 
established  SOP's  and  other  norms  are  likely  to  dominate  foreign  inter 


action  under  such  circumstances. 
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The  impact  of  domestic  events  upon  the  dynamics  of  foreign 
policy  has  been  specified  in  the  simulation  through  inclusion  of  the 
following  epic  rule: 

Rule  19.  Domestic  events  can  be  classified  into  three 
types: 

1.  Renewal  of  power 

2.  Power  Transfer 

3.  Domestic  Uncertainty 

a)  over  foreign  affairs 

b)  over  domestic  affairs 

If  a domestic  event  of  type  1 occurs.  Hq  and 
are  increased  by  m^^^  and  respectively. 

If  a domestic  event  of  either  type  2 or  type 
3a  occurs,  Pq  and  are  Increased  by 

"’ao.  "’aa.  "’bo.  "’sa  respectively. 

If  a domestic  event  of  type  2 occurs,  the 
probability  of  goal  setters  making  the  deci- 
sion is  increased  using  the  rule  Pf^+i  = Pn  ’’’ 

-b 

If  a domestic  event  of  type  3a  occurs,  the 
probability  of  goal  setters  making  the  decision 
is  increased  in  accordance  with  the  rule  Pfj+i 

Pn  ^ “b  ■ ^N^' 

If  a domestic  event  of  type  3b  occurs,  the 
probability  of  goal  setters  making  the  decision 
is  decreased  in  accordance  with  the  rule 
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THE  IMPACT  OF  THIRD  PARTIES 

All  of  the  substantive  discussion  to  this  point  has  been  in 
terms  of  two-nation  interaction.  This  would  be  fine  if  the  world  were 
composed  of  two  nations,  but  it  is  not.  Therefore  we  need  to  look  at 
the  systemic  impacts  upon  the  actor  and  object  nations.  We  have  chosen 
to  approach  this  problem  by  examining  the  impact  of  third  parties  upon 
the  reciprocity  between  nations  in  the  dyad. 

We  contend  that  third  parties  can  have  an  impact  on  dyadic  rela- 
tions in  three  possible  ways.  The  first  is  predicated  upon  the  assump- 
tion that  the  actions  of  a nation's  dyadic  partner  toward  a third  party 
can  be  perceived  as  relevant  to  the  achievement  of  the  nation's  goals 
with  reference  to  the  third  party.  For  example,  if  we  define  a dyad 
composed  of  the  nations  i and  j (see  figure  1)  with  i as  the  actor,  and 
j initiates  some  behavior  toward  a third  party  h,  i may  modify  its 
behavior  toward  j to  influence  j to  either  stop  its  behavior  toward  h, 
or  to  Influence  j to  continue  or  increase  its  bchvior  toward  h if  that 
behavior  is  conducive  to  the  achievement  of  i's  goals  with  respect  to  h. 

This  is  not  a new  position  in  the  literature  on  foreign  policy. 
Harary(1961)  has  explored  the  relations  among  three  nations  (a  triad) 
from  the  perspective  of  balance  theory.  The  fundamental  rule  of  behavior 
for  this  appraoch,  he  argued,  was  that  "a  friend  of  my  friend  is  my  friend, 
a friend  of  my  enemy  is  my  enemy,  an  enemy  of  my  tnemy  is  my  friend,  and 
an  enemy  of  my  friend  is  my  enemy."  By  applying  this  rule,  nations 
modify  their  behavior  so  that  a situation  is  brought  about  in  which  only 
one  pair  or  all  three  pairs  of  dyads  in  a triad  are  friendly. 
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Illustrative  examples  of  the  impact  of  third  parties  abound. 

The  behavior  of  President  Nixon  toward  the  Soviet  Union  and  the  People's 
Republic  of  China,  it  can  be  suggested,  was  influenced  to  a great  deal 
by  his  desire  to  get  them  to  cut  off  or  cut  back  their  aid  to  North 
Vietnam.  In  December  of  1972,  Sweden's  actions  toward  the  United 
States  changed  drastically  due  to  American  actions  toward  North  Vietnam. 
Periodically,  the  United  States  Places  its  West  European  allies  under 
tremendous  pressure  to  increase  their  allocations  for  economic  and 
technical  assistance  to  the  poorer  nations  of  the  world.  And  in  the 
winter  and  spring  of  1973,  Israel  launched  a number  of  military  raids 
against  Lebanon  in  order  to  coerce  that  nation  into  placing  restrictions 
on  the  activities  of  Palestinian  guerrillas. 

Two  problems,  though,  exist  in  the  previous  writings  on  the 
impact  of  third  parties.  One  is  that  the  theoretical  focus  is  too 
narrow.  The  example  of  U.S.  actions  toward  Western  Europe  concerning 
foreign  aid  indicates  a weakness  in  the  Harary  formulations  since  he 
does  not  provide  a handle  for  dealing  with  the  case  of  under-cooperation, 

as  opposed  to  outright  conflict. 

The  second  difficulty  is  that  they  provide  only  bivariate 
hypotheses.  They  indicate  the  potential  relevance  of  a new  class  of 
variables,  third  parties,  but  fail  to  indicate  how  they  should  be  used 
in  conjunction  with  the  traditional  dyadic  focus.  Without  further 
theoretical  development  a researcher  would  be  forced  to  look  only  at 
one  approach  or  the  other,  m t both  at  the  same  time.  The  problem  is 
that  it  is  possible  for  the  needs  of  dyadic  interactions  and  triadic 
interactions  to  contradict  (for  a formal  proof  of  this  position  see 
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Phillips  and  Callahan.  1973:20-21).  Thus  we  need  a set  of  rules  which 
will  infonn  us  when  to  expect  the  dictates  of  dyadic  Interactions  to 
dominate  the  dictates  of  triadic  Interactions,  and  vice  versa. 

The  search  for  such  rules  has  so  far  led  us  to  posit  the 
following  four  potential  rules.  All  seek  to  identify  conditions  under 
which  the  goals  relating  to  a third  party  will  seem  to  the  actor  nation 
to  be  more  Important  than  the  goals  relating  to  the  object  nation. 

The  fi.'st  rule  is  based  in  the  body  of  theory  which  is  usually 
referred  to  as  social  field  theory  or  social  distance  theory  {Lewin, 
1951;  Wright.  1955;  Runmel . 1965.  1971).  The  essence  of  this  perspec- 
tive Is  that  social  units  can  be  represented  as  an  agglomeration  of 
attributes.  These  attributes  can  be  employed  to  define  a multidimen- 
sional field.  Individual  units  can  be  located  In  this  field,  and 
distances  between  Individual  units  can  be  measured.  The  smaller  the 
distance  the  more  alike  are  the  units.  The  fundamental  theorem  of 
social  field  theory  or  social  distance  theory  is  that  the  d1stances(or 
dissimilarities  and  similarities)  between  social  units  have  an  Impact 
on  the  behavior  of  the  units  toward  poch  other.  Quincy  Wright's  homely 
expression  of  this  Idea  was  to  portray  nations  as  maggots  In  a cheese. 

They  vaguely  perceive  each  other  as  they  approach, 
often  changing  directions  in  response  to  primitive 
Instincts  and  urges,  to  sophisticated  patterns  and 
policies,  and  to  deliberate  appraisals  of  purposes 
and  powers  (1955:546). 

Whereas  previous  work  In  social  fleld/soclal  distance  theory  has  been 
focused  on  the  dyadic  level,  we  bt?11eve  that  It  would  be  useful  to 


apply  1t  to  the  Interactions  1n  triads.  The  position  we  propose  Is 
that  the  smaller  the  social  distance  between  the  third  party  and  the 
actor,  the  more  significant  the  Interactions  Involving  the  third  party 
in  determining  the  behavior  of  the  actor.  The  rule  would  then  be  that 
actors  will  sacrifice  dyadic  reciprocity  If  the  third  party  is  closer 
In  terms  of  social  distance,  to  the  actor. 

The  second  rule  is  based  on  the  supposed  Importance  of  a nation's 
Ideology  In  determining  its  foreign  policy  behavior.  The  assumption  Is 
that  there  is  a class  of  nations  for  whom  various  third  parties  have 
some  specific  ideological  import.  In  some  cases  the  set  of  nations  can 
be  fairly  large.  For  example,  the  United  States  defines  for  itself  the 
ideological  position  of  protector  of  the  "free  world,"  the  Soviet  Union 
sees  itself  as  the  defender  of  the  Socialist  sphere,  and  the  People's 
Republic  of  China  sets  itself  up  as  the  leader  of  the  underdeveloped 
world.  The  assumption  we  adopt  is  that  If  the  actor  has  some  particular 
ideological  interest  in  the  affairs  of  the  third  party,  then  it  will  be 
responsive  to  the  interactions  involving  that  third  party.  The  rule 
would  thus  be  that  a nation  will  sacrifice  dyadic  reciprocity  if  it 
has  sufficient  ideclogical  interest  in  the  third  party. 

The  third  rule  derives  loosely  from  balance  of  power  theory. 

That  theory  suggests  that  nations  will  form  alliances  in  such  a manner 
that  no  single  nation  or  group  of  nations  will  achieve  preponderance 
In  the  international  system.  In  the  pursuit  of  the  balance  of  power 
nations  will  attend  to  no  other  factors  in  a situation  other  than  the 
need  to  balance  power.  A nation  which  wishes  to  balance  power  must 
direct  hostility  toward  the  dominant  nation  and  support  toward  the 
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nations  which  are  in  danger  of  being  controlled.  This  suggests  the 
rule  that  nations  will  sacrifice  dyadic  reciprocity  when  it  (dyadic 
reciprocity)  would  require  failure  to  balance  power  in  the  inter- 
national system. 

The  fourth  rule  is  based  on  the  supposition  that  nations  will 
respond  to  interactions  involving  third  parties  only  when  the  behaviors 
involved  are  at  a high  level  of  intensity.  To  alter  Harary's  formu- 
lation, an  enemy  of  my  friend  is  my  enemy  only  if  he  is  directing 
extreme  conflict  towards  my  friend.  Otherwise,  there  is  no  clear  and 
present  danger  presented  by  the  conflict  situation:  the  status  quo 
could  continue^  for  some  time  without  presenting  a threat  to  the  well- 
being of  the  friend.  In  such  cases,  actors  may  not  modify  dyadic 
reciprocity  in  order  to  alter  the  triadic  configuration,  choosing 
rather  to  hope  that  the  situation  would  be  cured  on  its  own. 

A second  approach  to  the  impact  of  third  parties  is  closely 
tied  to  our  communications  perspective.  This  involves  the  potential 
impact  of  communication  overload  in  a triad.  If  the  actions  of  nation 
i to  nation  j and  back  again  are  heavy  enough,  the  attention  of  the 
decision-makers  In  nation  i or  nation  j would  be  so  focused  on  that 
interaction  that  the  actions  of  nation  h to  either  nation  would  not 
be  perceived  accurately  and  responded  to  appropriately. 

The  third  possible  way  for  third  parties  to  have  an  impact 
on  reciprocity  is  applicable  only  to  relatively  hierarchical  political 
systems  where  the  capacity  to  apply  punitive  sanctions  is  heavily  in 
favor  of  one  of  the  nations  in  the  system.  In  such  a case,  it  may  be 
possible  that  the  underdog  will  niodify  its  behavior  so  as  to  communi- 
cate to  the  topdog  the  siiiiilarity  of  their  goals  and  policies.  This 


would  be  in  order  to  avoid  the  application  of  punishment  that  might 
follow  from  the  perception  of  the  topdog  that  the  underdog  was  pursuing 
goals  which  contradicted  the  goals  of  the  topdog.  Instances  where  such 
a process  may  be  hypothesized  as  having  happened  are  the  policies  of 
the  nations  of  the  Soviet  bloc  prior  to  the  S^no-Soviet  split  (which 
may  have  been  adjusted  to  appease  the  Soviet  Union  at  the  expense  of 
reciprocating  friendly  overtures  from  Western  nations)  and  the  foreign 
policies  of  Latin  American  nations  who  did  not  wish  to  alienate  the 
United  States.  It  should  be  emphasized  that  these  examples  are  only 
hypothetical.  No  assertion  that  they  are  true  is  made,  nor  is  it 

claimed  that  others  assert  them. 

Some  aspects  of  the  impact  of  third  parties  in  dyadic  behavior 
can  be  incorporated  through  axioms  previously  presented.  Therefore  only 
one  additional  rule  needs  to  be  advanced  to  complete  the  inclusion  of 

the  substantive  argument  above. 

Rule  20.  Once  the  actor  i and  object  j are  chosen,  if  the 

last  act  was: 

a)  From  j to  another  nation  h,  the  probability 

that  i chooses  the  same  act  that  j directed 
toward  h is  increased  according  to  the  rule 
’'n+1  " “t  regardless  of 

j 's  last  act  toward  i . 

b)  From  h to  the  actor  i,  the  probability  that 
i's  behavior  to  j will  be  the  same  as  the 
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act  that  h directed  to  i is  diminished 
according  to  the  rule 

With  the  statement  of  this  rule  the  substano®  of  the  theory  has  been 
completely  presented. 

SUMMARY 

At  this  juncture  all  the  elements  of  the  theory  have  been 
presented  and  substantive  justification  has  been  given  for  their 
inclusion.  The  vehicle  (mathematical  learning  theory)  for  integrating 
all  these  elements  has  also  been  presented.  However,  until  all  elements 
of  the  theory  have  been  given  an  expl ici t integration  into  the  theory, 
we  shall  have  accomplished  no  more  than  to  reiterate  a series  of  hypo- 
theses. We  therefore  turn  to  the  job  of  Integrating  the  parts. 

As  mentioned  previously  the  theory  is  in  the  form  of  a Monte 
Carlo  computer  simulation.  A sequence  of  decisions  is  made  by  the 
computer  on  the  basis  of  the  instructions  given  it.  These  decisions 
determine  the  values  of  the  key  variables  of  each  event:  the  actor, 
the  object,  the  action  type,  and  the  level  of  the  decision-makers  in^ 
volved  in  the  actor  nation. 

The  operation  of  the  simulation  is  on  an  event-by-event  basis. 
One  event  is  produced  by  the  machine  and  then  a series  of  modifications 
in  parameters  and  memory  are  made  before  the  next  event  is  generated. 
Thus,  one  can  think  of  the  simulation  as  having  a series  of  cycles,  with 
each  cycle  dependent  in  part  upon  the  outcomes  of  the  previous  cycles. 

Each  cycle  begins  with  the  choice  of  an  actor.  This  step  was 
defined  substantively  in  Rule  4 (page  14).  Unlike  most  aspects  of  the 


simulation,  the  choice  of  actor  in  each  cycle  is  not  dependent  upon 
results  of  previous  cycles.  Rather,  the  probabilities  of  each  nation 
being  the  actor  have  been  calculated  from  empirical  data,  and  a.*e  fixed. 

Next,  the  identity  of  the  object  of  the  action  is  determined. 

Like  the  choice  of  actor,  this  step  is  not  espec^^lly  complicated. 
Essentially  the  object  is  determined  from  the  matrix  of  probabilities 
which  results  from  Rule  5.  page  14.  Initially,  the  probabilities  in 
this  matrix  are  those  derived  from  analysis  of  empirical  data.  In  all 
succeeding  cycles  these  probabilities  are  modified  on  the  basis  of 
whether  the  exchanges  between  each  nation  and  various  other  nations  are 
rewarding  or  punishing.  The  process  through  which  this  occurs  is  part 
of  the  learning  routine  and  is  describee  in  Rules  10  and  11.  pages  15 

and  H). 

The  actor's  decision-makers  must  next  choose  the  type  of  action 
to  be  sent  to  the  object.  Before  they  do  this,  they  check  how  effective 
their  prior  behavior  has  been  in  helping  them  achieve  their  goals.  The 
check  is  made  by  examining  the  last  act  they  sent  to  the  object  and  the 
last  act  received  from  the  object.  A comparison  is  made  between  these 
actions  to  determine  if  the  exchange  was  rewarding  or  punishing.  For 
example,  suppose  that  the  goal  of  the  actor  is  cooperative  relationships. 
It  then  looks  at  its  action  to  see  if  it  has  elicited  a cooperative 
response.  If  so,  the  exchange  was  rewarding  and  the  decision-makers  will 
want  to  Increase  the  probability  of  sending  the  same  action  this  time. 

In  other  words,  learning  has  taken  place.  In  the  simulation,  this  occurs 
through  use  of  the  algorithm  in  Rule  13  (page  16).  If  the  exchange  was 
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unrewarding,  then  the  dec1s1 on-makers  would  want  to  decrease  the  proba- 
bility of  initiating  the  same  kind  of  event.  Therefore,  the  learning 
algorithm  set  out  In  Rule  14  (pages  16  and  17)  Is  employed. 

Before  the  probabilities  In  the  action-type  vector  are  modified 
through  learning,  though,  some  other  aspects  of  the  situation  may  in- 
crease or  decrease  the  sensitivity  of  the  decision-makers  to  learning. 

In  the  simulation,  this  Is  accomplished  through  changes  In  some  of 
the  parameters  of  the  learning  algorithm.  One  such  aspect  Is  the 
level  of  relative  uncertainty. 

In  the  simulation,  the  actor  looks  back  Into  his  memory  and 
examines  the  last  8 events  received  from  the  object  nation.  The 
statistic  is  calculated  on  the  basis  of  these  8 events.  The  Impact  of 
on  the  learning  algorithm  Is  described  In  Rule  15  (page  23). 

Two  other  areas,  bureaucratic  politics  and  domestic  events, 
both  have  their  Impact  on  learning  by  bringing  into  the  decision-making 
process  the  top  political  decision-makers  in  the  nation,  which  accelerates 
learning  according  to  the  rule  in  Rule  17  (page  27). 

In  the  simulation,  two  variables  help  to  determine  if  the  top 

political  decision-makers  are  involved.  One  is  a vector  of  probabilities 

(estimated  from  empirical  data)  that  top  decision-makers  are  involved. 

This  vector  is  Itself  modified  by  the  level  of  H ,,  according  to  the 

re’ 

rule  In  Rule  18,  page  27). 

After  the  values  of  the  parameters  In  the  learning  algorithms 
have  been  determined  In  this  way,  the  learning  calculations  are  carried 
out  and  the  probabilities  In  the  action-type  matrix  are  modified 
according  to  the  rules  ir  Rules  13  and  14  (pages  16  and  17). 
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Before  the  action-type  is  chosen,  however,  one  other  variable 
has  an  effect;  that  variable  is  the  impact  of  third  parties.  Third 
party  considerations  act  directly  on  the  matrix  of  action-type  proba- 
bilities according  to  the  rule  articulated  in  Rule  20  (pages  36  and  37). 

The  crucial  variables  in  the  event  will  have  thus  been  decided. 
One  cycle  in  the  simulation  is  nearly  completed.  The  only  thing  remaining 
to  be  done  is  to  change  the  probabilities  in  the  object's  object-choice 
vector.  This  is  done  by  the  object  evaluating  the  sequence  of  events 
defined  by  this  most  recent  event  and  the  last  previous  one  in  which 
the  present  actor  and  qbject  were  reversed.  The  evaluation  process  has 
been  described  above  (p.  38),  and  is  loosely  analogous  to  that  performed 
with  respect  to  action  type.  On  the  basis  of  the  evaluation,  the  vector 
of  objects  is  modified  according  to  Rules  10  and  11  (pages  15-15).  Once 
this  is  done,  the  cycle  is  completed  and  control  passes  to  the  next  cycle. 

CONCLUSION 

A well-known  maxim  (of  Destouches)--often  quoted  but  rarely 
heeded — says  that  every  paper  begiraiing  with  axioms  should  be  preceeded 
by  another  paper  justifying  the  choice  of  those  axioms.  In  the  present 
case  we  have  tried  to  adhere  to  Destouches'  admonition;  this  paper  has 
attempted  to  provide  the  reader  with  a justification  for  each  Rule  and 
to  whet  the  appetite  for  what  is  to  follow.  In  a serrond  article  we  will 
lay  out  the  formal,  axiomatic  theory  of  which  the  simulation  presented 

here  is  a model. 
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FOOTNOTES 

1.  This  paper  was  prepared  in  connection  with  research  supported 
by  the  Advanced  Research  Projects  Agency,  ARPA  Order  No.  2345-3D20,  Con- 
tract No.  DAHC15-73-C-0197,  RF  3527-Al . This  document  has  been  approved 
for  public  release  and  sale;  its  distribution  is  unlimited  and  repro- 
duction in  whole  or  in  parts  is  permitted  for  any  purpose  of  the  United 
States  Government. 

The  authors  wish  to  thank  those  students  at  Ohio  State  University 
who  have  been  working  along  on  the  development  of  this  computer  simulation. 
Special  thanks  go  to  John  Thompson,  Yong-ok  Park,  and  Dick  Stoddard. 

2.  For  the  serious  imp! leal  v s of  attempting  analysis  before 
structure  has  been  posited  in  time  senes  analysis  see  the  excellent 
critique  by  Hibbs  (1972). 

3.  The  point  is  continually  emphasized  in  Popper  (1959),  "The 
initial  stage,  the  act  of  conceiving  or  Inventing  a theory,  seems  to  me 
neither  to  call  for  logical  analysis  nor  to  be  susceptible  of  it.  The 
question,  how  it  happens  that  a new  idea  occurs  to  a man--whether  it  is 

a musical  theme,  or  a dramatic  conflict,  or  scientific  theory--may  be  of 
great  interest  to  empirical  psychology;  but  it  is  irrelevant  to  the  logical 
analysis  of  scientific  knowledge.  This  letter  is  concerned  not  with 
queationa  of  fact  (Kants  quid  facH?),  but  only  with  questions  of  juati- 
fication  or  validity  (Kants  quid  Juria?),  its  questions  are  of  the  following 
kind.  Can  a statement  be  justified?  And  if  so,  how?  Is  it  testrble?  Is 
it  logically  dependent  on  certain  other  statements?  Or  does  it  perhaps 
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contradict  tnem?  In  order  that  a statement  may  be  logically  examined  in 
this  way,  it  must  have  ol ready  been  presented  to  us.  Someone  must  have 
formulated  it,  and  submHted  it  to  logical  examination."  (Popper,  1959:31  ) 

4.  Such  a scheme  can  be  likened  to  the  criteria  that  a map  maker 
brings  to  the  drawing  of  a particular  map.  The  criteria  for  deciding 
whether  or  not  to  include  roads,  or  altitude  plus  or  minus  sea  level, 
depends  on  the  cartographer's  perception  of  what  the  map  is  to  be  used 
for.  Toulmin  likens  the  drawing  of  a map  to  the  laying  out  of  a theory 
(1953).  In  this  article  we  attempt  to  lay  out  our  goals  or  criteria  which 
we  will  use  In  specifying  a theory  of  foreign  policy  interactions. 

5.  Research  in  psychology  tends  to  support  the  notion  of  reci- 
procity. Taylor  (19651  and  Tognoli  (1967)  provide  evidence  suggesting 
that  increases  in  the  intimacy  of  a subject  are  due  to  the  increasing 
intimacy  of  his  companion's  remarks.  Changes  in  the  rate  of  smiling  also 
tend  to  be  reciprocated  in  the  same  time  (Kendon,  1967).  Explanation  for 
the  norm  of  reciprocity  may  be  found  in  Gouldner  (1960)  and  Pruitt  (1965, 
1968).  Homans  (1961)  has  attempted  to  explain  reciprocity  in  terms  of 
stimulus-response  learning  theory. 

6.  Goldman  (1972:70)  describes  similar  communication  rules  for 
domestic  politics. 

7.  Parallel  themes  run  through  a recent  article  by  Turpin,  who 
states,  for  example,  "...  that  when  situations  arise  in  the  course 

of  conducting  'foreign  relations'  which  impinge  on  the  President's  sphere 
of  'power,'  the  State  Department  is  shunted  away  from  the  controls.  As 
the  then  Dominican  Desk  Officer  is  reported  to  have  said  of  the  1964 
crisis,  "On  Friday  I was  Dominican  Desk  officer;  by  Friday  night  Rusk 


43 


was;  and  by  Sunday  noon  Lyndon  Johnson  was."  (1972:57). 

8.  Personal  and  domestic  political  Interests,  for  Instance,  are 
especially  Important  as  well;  so  also  are  shared  conceptions  of  the 
national  Interest. 

9.  The  authors  recognize  that  relatively  large  bodies  of  litera- 
ture exist  concerning  both  organization  theory  and  the  Importance  of 
bureaucratic  considerations  In  determining  foreign  policy.  It  Is  not  our 
Intent  to  minimize  the  Importance  of  any  of  these  works.  However,  within 
the  scope  of  this  article  any  really  thorough  review  of  this  literature 
seems  Impossible,  as  does  any  detailed  development  of  the  bureaucratic 
politics  paradigm.  Fortunately,  as  George  (1972:Fn.  29)  has  pointed  out 
with  respect  to  the  area  of  bureaucratic  considerations,  "Graham  T. 

Allison  has  brilliantly  codified  and  explicated  much  of  the  previous 
literature  on  bureaucratic  politics  by  writers  such  as  Linblom,  Neustadt, 
Schilling,  Hammond,  Huntington,  [and]  Hllsman."  Thus  one  may,  by  examining 
Allison's  book*  get  a good  overview  of  the  earlier  work. 

10.  A dismissed  regime  could,  of  course,  be  replaced  by  one  pledged 
to  continue  its  predecessor's  policies.  Since  the  regime  is  different.  We 
would  still  classify  such  an  event  as  a power  transfer.  In  addition.  It 
seems  likely  that  the  new  regime  would  Involve  Itself  actively  In  the 
foreign  policy  process  In  order  to  assure  Itself  that  continuity  was.  In 
fact,  being  maintained.  Along  with  this  Involvement  would  probably  go 

(at  least  Initially)  an  Increased  sensitivity  to  whether  the  outputs 
chosen  were  successful  or  not,  even  though  the  criteria  for  success  n'ay 
have  been  carried  over  from  the  previous  regime. 
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n.  The  term  "popular  support",  as  used  here,  should  be  taken 
to  mean  mass  or  parliamentary  support  in  western  style  democracies,  and 
support  of  the  influential  elites  in  other  forms  of  government. 

12.  Economic  problems  serve  as  a good  example  here.  Consider  the 
current  problems  of  senior  officials  and  government  agencies  in  the 
United  States  who,  because  of  popular  concern,  must  be  more  attentive 
to  the  balance  of  payments  and  to  trade  policy  on  some  occasions  and  t'* 
domestic  unemployment  and  to  inflation  on  others.  Regardless  of  whether 
or  not  the  problems  are  related,  the  agency  is  likely  to  shift  the  bulk 
of  its  command  and  control  resources  from  one  area  to  another  in  the  face 
of  significant  domestic  concern  (especially  during  election  years). 
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Table  1 

Impact  of  Goals,  Stratcr,lcs  and  Dyadic  Patterns 
on  Probability  of  1 Choosing  j as  Target  Next  Time 


1 cooperative  with  j anl  j cooperative  with  1 
1 confllctual  to  j and  j cooperative  with  1 
1 cooperative  with  j and  j confllctual  to  1 
1 confllctual  to  J and  j confllctual  to  1 
seek  consistent,  relations 
seek  cooperative  relations 
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TYPE 


TOTAL 
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TYPE 
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HREL 
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Iran's  Goals 


I 

I 

Iran  is  an  Interesting  case  for  the  study  of  national 
I goals.  It  Is  a monarchy  which  professes  to  have  a revolu- 

tionary program.  It  has  managed  a phenomenal  growth  rate 
I and  has  also  emerged  as  one  of  the  leading  military  powers 

I in  the  Middle  East  and  Western  Asia.  As  an  oil  producer  and 

an  intended  policeman  of  the  Persian  Gulf  r eg  1 on , I ran ' s goals 
warrant  the  attention  of  American  policy-makers. 

In  terms  of  Immediate  problems  the  most  Important  goals 
to  the  Iranian  leadership  appear  to  be  foreign  policy  goals. 

I Iran  finds  itself  In  a precarious  position.  It  has  tradition- 

ally been  pro-Western  In  Its  foreign  policy,  although  only 
hostile  to  the  U.S.S.R.  when  that  country  was  less  than  friendly 
It  Is  now  bordered  half  way  around  Its  perimeter  by  nations 
which  are  either  openly  hostile  (Iraq,  because  of  an 1 1 mona r c h I a 1 
i Ideology,  Afghanistan  for  similar  reasons)  or  suspect  (the 

^ USSR  because  of  historical  aggressive  Intentions  and  because 

of  Its  alliance  with  Iraq).  Across  the  Persian  Gulf  are  Arab 
states,  some  conservative  (Saudi  Arabia,  Kuwait)  some  revol- 
utionary (PDRY).  None  are  overly  friendly,  due  to  the  non- 
[1  Arabian  nature  of  Iran,  Its  failure  to  support  the  Arabs  against 

^ Israel,  competition  In  the  oil  market  and  Iran's  Independent 

approach  to  dealing  with  the  petroleum  companies.  Iran's  only 
sure  ally  Is  Pakistan,  and  I'  has  shown  Itself  as  frighteningly 
weak  militarily.  There  is  no  Western  policeman  In  the  gulf 
region  since  the  British  pull  out  and  the  Soviet  navy  has  a 


significant  presence  in  the  Indian  Ocean  nearby.  These  con- 
ditions prompted  the  Econom i s t to  refer  to  the  Iranian  sit- 
uation as  "The  Encircled  Shah"  and  attribute  that  perception 

to  him. '28 

The  potential  impact  of  foreign  affairs  on  Iran's  future 
is  thus  very  great.  f’olitical  instability  in  the  Gulf  would 
not  only  threaten  the  closing  of  the  Gulf,  shutting  off  oil 
exports  and  thus  crippling  the  economy,  but  could  also  threaten 
the  continued  existence  of  the  regime.  Therefore,  the  Shah 
has  instituted  a program  of  military  development  that  involves 
the  purchase  of  the  most  sophisticated  equipment  on  the  market. 

The  military  program  has  taken  a significant  bite  out  of  the 
budget  (26^  of  the  general  budget,  about  10^  of  the  total  budget). 
Aside  from  communication  and  telecommunications  the  military 
expenditures  has  been  the  fastest  growing  segment  of  the  gen- 
eral budget  since  1968  and  has  been  the  fastest  growing  In 
absolute  Increase. 

In  addition  to  the  military  development,  the  Shah  has 
engaged  in  wide-ranging  personal  bilateral  diplomacy  seeking 
new  friends  and  the  moderation  of  the  Soviet  Union. 

The  second  most  Important  goal  of  the  regime  has  been 
economic  development.  Their  strategy  In  pursuing  Industrial- 
ization has  been  to  invest  public  funds  In  heavy  Industries 
and  In  building  up  the  Infrastructure  and  to  allow  and  ever, 
encourage  the  participation  of  private  enterprise  In  the 

According  to  the  Information  and  Press  Department 


economy . 


I 

1 


In  the  amount  budgeted  for  the  General  Investment  Fund  and 
Petroleum  Participation,  from  an  Insignificant  amount  In 
previous  years  to  ii.2^  In  the  most  recent  budget.  What  this 
probably  Indicates  is  a rise  In  the  Importance  of  national 
control  of  the  petroleum  sector,  although  the  functional  break- 
down of  that  allocation  Is  not  available. 

Next  in  the  list  of  priorities  of  the  government  Is 
another  infrastructural  area.  That  is  the  improvement  of  the 
cities.  The  municipal  affairs  agency  has  received  between  ^.3 
and  8.5%  of  the  budget  over  the  last  four  years.  These  funds 
are  empioved  mostly  to  establish  sewer  systamr,  pave  streets, 
provide  streetlights  and  sidewalks  and  build  markets  and 
slaughter  houses.  Another  aspect  of  the  Improvement  of  muni- 
cipalities is  provision  of  water.  This  Is  also  well  budgeted, 
taking  up  37%  of  the  allocation  of  the  ministry  of  agriculture 
and  water  in  a year  when  that  ministry  received  5.^  of  the 
national  budget. 

Two  goals  which  do  not  constitute  major  goals  of  the 
government  are  the  rapid  development  of  the  agricultural 
sector  and  rapid  Industrialization.  The  allocations  In  the 
budget  for  agricultural  development  do  not  constitute  a 
large  portion  of  the  budget.  The  stated  strategy  of  the  re- 
gime In  agriculture  Is  to  Increase  the  amount  of  arable  land 
through  Irrigation,  then  to  distribute  fallow  land  to  peasants 
and  bedouins.  Three  things  are  hoped  for  from  this  strategy. 


-<4- 

first,  to  Increase  the  amount  of  available  food;  second,  to 

reduce  imports;^^  third,  to  Integrate  the  bedouins  Into  the 

society  better. ^3  But  despite  the  fact  that  slightly  over 

1/3  of  all  Saudi  imports  are  foods tu f f s , very  little  has 

been  done  for  agriculture.  Only  2^  of  Imports  are  tractors 

or  agricultural  machinery. ^5  Only  one  dam  has  been  built  and 

f 

only  three  other  Irrigation  projects  have  been  begun. 

Saudi  Industrial  strategy  has  been  to  build  Industrial 
estates  with  the  complete  Infrastructure  for  plant  development. 
So  far  three  have  been  built. ^7 

In  these,  private  Investment  will  occur.  Government  avoids 
direct  Investment  In  Industry.  Of  2i*0  Industrial  establish- 
ments at  most  have  government  financing.  Of  the  total 
capital  In  these  projects  only  9?:  has  been  put  up  by  the  govern- 
ment, and  most  of  that  has  been  for  plants  prodicing  construc- 
tion and  building  material. The  ministry  of  commerce  and 
Industry  has  less  than  1^  of  the  budget  allotted  to  It. 

Because  of  Its  lack  of  concern  for  quick  development  the 
Saudi  government  Is  not  faced  with  the  major  bottlenecks  as 
much  as  Is  the  case  with  more  revolutionary  regimes.  Manpower 
for  Industry  Is  a problem  for  private  Industry.  Its  only  pinch 
Is  In  teaching,  and  to  solve  that  It  both  trains  teachers  and 
it  hires  an  extensive  number  of  Egyptian  teach e M..  ^ 

Because  of  Its  tremendous  oil  revenues  Saudi  Arabia  Is 
under  no  special  restraints  due  to  financial  bottlenecks.  In- 
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deed,  Faisal  let  It  be  known  that  he  would  not  be  upset  to 
reduce  oil  sales  to  the  United  States  since  present  revenues 
are  more  than  the  economy  can  presently  absorb  In  develop- 
ment expend  I tures . 

Finally,  in  line  with  the  conservative  nature  of  the 
regime,  It  spends  a great  deal  on  religious  matters  each  year, 
Including  allocations  for  mosque  maintenance,  religious  affairs, 
public  morality  In  Najd  and  Hljaz,  and  for  provision  of  water 
and  road  facilities  for  pilgrims  to  the  holy  cities. 
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Table  2:  Percentage  distribution  of  Saudi  Arabian  budgetary 
allocations  over  a four  year  period. 


1 390/ 
1391 

1391/ 

1392 

1392/ 

1393 

1 393/ 
1394 

Private  Treasury 

2.6 

1.6 

1 .3 

.8 

Roya 1 Cabinets 

.3 

. 2 

.2 

. 2 

Presidency  of  the  Council 
of  Ministers 

. 2 

. 2 

. 2 

. 1 

National  Guard 

^♦.3 

3.2 

3.1 

2.8 

Intel  1 Igence 

.3 

A 

. 2 

.3 

Public  Works  Department 

. 2 

. 1 

.3 

.4 

Ministry  of  Information 

1 .2 

1 . 1 

1 .3 

1 . 1 

Ministry  of  Foreign  Affairs 

.9 

.7 

.8 

.7 

Ministry  of  Defense  and 
Aviation 

28.5 

2 1.8 

26.9 

23.7 

Ministry  of  Interior 

6.0 

7.4 

5.7 

Municipal  Affairs 

12.6 

12.8 

6.7 

8.5 

Ministry  of  Labour  and 

Soc i a 1 Affairs 

1 .6 

1 . 4 

1 .3 

1 . 0 

Ministry  of  Hea 1 th 

2.7 

2.6 

3.2 

2 . 6 

Ministry  of  Education 

6 . 6 

6.7 

10.7 

8.6 

Ministry  of  Communication: 
Roads  and  Ports 

7.5 

17.6 

8.1 

7.9 

Ministry  of  Communication; 
Posts  and  Telegraphs 

2.2 

3.5 

2.7 

2.0 

Ministry  of  Finance  and 
National  Economy 

3.8 

4.9 

5.9 

5.9 

Ministry  of  Petroleum  and 
Mineral  Resources 

.9 

1 .0 

.9 

.8 

Ministry  of  Commerce  and 
Industry 

.1* 

.5 

.5 

.4 

I 
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Table  2 (cont) 


1 390/ 
1391 

1391/ 

1392 

1392/ 

1393 

1393/ 

1 39^4 

Ministry  of  Agriculture 
and  Water  Resources 

I4.8 

14.5 

Ministry  of  Justice 

.6 

.6 

.5 

.I4 

Public  All  oca  t Ions  and 
Subsidies 

.8 

.5 

.k 

. 2 

Pens  1 on  and  Soc I a 1 

1 nsurance 

1 . 2 

1 . 5 

1 .3 

1 .3 

Subsidy  for  Public 
Corporat 1 ons 

2.7 

2.5 

2.5 

1 .9 

Emergency  Expenditure 

.9 

.6 

.5 

.9 

Islamic  Affairs 

.3 

.2 

.k 

.2 

Aid  to  Arab  Countries 

6.1 

6 . 1 

5.0 

2.9 

General  Reserves 

— 

2.3 

2.3 

2.0 

General  Investment  Fund 
and  Petroleum  Participation 

3.2 

1.9 

11.2 

TotaiExpenditurein  >nOir> 

Thousands  of  Saudi  Riyais  6380  10782  13200  22810 


I 

* Sources:  "Saudi  Arabian  Budget  for  ''973/1  97'«"  and  Jidda  A-90  | 

**  Data  are  aggregated  by  Ministry  where  more  detalied  data 

were  available.  Expenditures  which  never  accounted  for  more 
than  .1  of  the  budget  were  Ignored. 

***  1970/1971 
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Iraq's  Goals 


An  examination  of  Iraq's  goals  over  the  past  couple  of 
years  presents  an  Interesting  challenge  to  the  American  ana- 
lyst. On  the  on3  hand,  the  problem  area  Is  data-poor.  The 
United  States  and  Iraq  do  not  have  diplomatic  relations  so 
there  are  no  analyses  by  American  governmental  experts  to 
drew  on  as  there  are  for  other  nations.  Nor  are  there  ade- 
quate budget  data  available.  Second,  within  the  past  couple 
of  years  Iraq  was  engaged  In  a monumental  clash  with  the 
petroleum  companies  operating  within  Its  borders,  and  that 
clash  had  the  consequences  of  distorting  the  actions  taken 
by  the  government.  On  the  other  hand  the  choices  made  In  a 
crisis  may  be  Instructive. 

The  foreign  policy  goals  of  the  Iraqi  regime  seem  to 
be  the  ost  Important  goals  to  them.  Of  the  foreign  policy 
goals,  the  most  significant  seems  to  be  the  return  to  the 
Arab  states  of  the  lands  taken  by  the  Israeli's  In  previous 
wars.  Thus  Al-Bakr  has  declared:  "Citizens,  the  revolution 
has  defined  its  position  regarding  International  relations 
on  principled  bases,  the  first  of  which  is  the  attitude  to- 
ward the  legitimate  Arab  causes  of  liberation,  unity  and 
progress--foremost  of  which  is  the  Palestinian  cause. 

Other  foreign  policy  goals  of  some  Importance  to  the  regime 
are  the  unification  of  the  Arab  states  and  the  elimination 

of  monarchies  In  the  Middle  East. 

Iraqi  actions  provide  some  support  for  this  assertion 
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of  the  importance  of  goals.  Iraq  sent  troops  to  assist  in 
the  confiict  with  Israei  during  the  war  of  1973.  It  has 
allocated  a giant  l25^)  chunk  of  Its  budget  for  military  pur- 
poses. This  money  has  been  employed  to  put  the  heat  on  two 
traditional  regimes  on  Iraq's  borders:  Iran  and  Kuwait.  The 

conflict  with  Iran  has  apparently  Involved  some  serious  bor- 
der clashes.  And  in  addition  to  Its  defense  activities,  the 
recipients  being  Abu  Ohabl,  Somalia,  and  the  Arab  Fund  for 

* Economic  and  Social  Development.^' 

The  second  most  Important  goal  of  the  Iraqi  regime  has 
been  the  development  of  petroleum  sector  under  Iraqi  control. 

The  regime  has  made  extensive  Investments  In  upstream  capabil- 
ities under  the  control  of  the  Iraqi  National  Oil  Company  (INOC). 
For  example.  It  has  contracted  In  the  197i“72  period  to  spend 
nearly  $169  million  to  develop  a tanker  fleet,  not  counting  the 
cost  of  leasing  Russian  tankers,  which  Is  part  of  their  plan.^^ 
They  have  also  begun  work  on  two  reflneries73  and  on  a petro- 

i chemical  complex.'''  And  they  have  paid  a great  deal  of  atten- 


tion to  the  development  of  the  North  Rumalla  field,  INOC's 
primary  deposit. 

Particularly  indicative  of  the  signal  Importance  of  the 
goal  of  exerting  national  control  over  the  petroleum  industry 
are  the  actions  of  the  regime  In  the  crisis  following  the 
nationalization  of  the  iPC.  Whereas  ail  other  programs  of  the 
government  were  slashed  In  an  attempt  to  save  foreign  exchange 


untouched  . 


The  third  most  Important  goal  of  the  regime  has  been 
exerting  control  of  the  regime  over  foreign  petroleum  op- 
erations. Actions  taken  In  this  area  Include  pressuring 
the  French  company  ELF-ERAP  to  give  up  of  Its  concession 

area,  demanding  20^  participation  and  seats  on  the  board  of 
directors  of  the  foreign  oil  companies  operating  In  Iraq.'^ 

A goal  of  perhaps  equal  or  even  greater  Importance  to 
the  regime  is  agricultural  development.  Agriculture  was 
the  third  largest  Item  In  the  budget,  $213  million,  which 
was  11.8^  of  total  expenditures.  It  Is  not  at  all  clear  how 
this  money  Is  spent  and  thus  what  Iraqi  agricultural  strategy 
Is.  There  Is  some  action  In  the  Irrigation  area  and  there 
have  been  efforts  to  create  a fishing  Industry,  Including 
creation  of  a fleet  and  the  building  of  a port  at  Umm  Qasr. 

But  both  these  were  financed  by  foreign  aid,  as  far  as  the 
examples  in  public  sources  Indicate. Another  aspect  of 
agricultural  development  Is  the  selective  treatment  of  the 
Kurdish  areas  of  Iraq.  In  the  period  examined  the  civil  war 
between  Iraq  and  the  Kurds  had  just  been  ended.  In  January 
I of  1971  'he  government  allocated  money  for  such  agricultural 

i 

projects  In  the  north  as  poultry  breeding,  beekeeping,  flsh- 

^ Ing,  fruit  refrigeration  and  tobacco  cultlvatlors.^^  Whether  _ 

I 

I this  was  part  of  the  agricultural  budget  Is  not  known.  ; 

Industrialization  does  not  appear  to  be  an  Impoitant  goal  ^ 

1 

I to  the  Iraqi  leadership.  My  data  Indicates  i.o  major  heavy  In- 

- 
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dustrlal  projects  contracted  for  the  period.  The  regime  did 
allocate  $182  million  to  Industrialization,  that  being  the 
fourth  largest  allocation  In  the  budget  at  just  over  I Oi  of 
total  allocations.  In  addition  to  It  being  not  a particularly 
large  amount  spent,  that  allocation  may  Include  money  for 
projects  associated  with  the  petroleum  Industry.  Among  the 
smaller  Industrial  projects  begun  are  some  that  are  closely 
oriented  toward  the  agricultural  sector  (tobacco  factory, 
sugar  beet  refinery).  Some  appear  to  be  primarily  Intended 
to  help  pacify  the  Kurds. 

The  Iraqi  regime  appears  to  have  as  a goal  the  d^ivelop- 
ment  of  the  mining  sector.  It  has  negotiated  deals  to  sell 
sulphur,  exploit  phosphate  deposits  and  to  locate  deposits 
of  zinc.  Iron,  lead,  and  radioactive  elements. 79  The  main 
goals  of  this  Interest  In  mirerals  are  probably  to  diverify 
Iraqi  exports  so  as  to  lessen  Its  dependence  on  oil,  and  to 
Increase  exports  In  order  to  Increase  government  foreign- 
exchange  revenue. 

As  the  budgetary  data  Indicates,  Iraq  spends  a consider- 
able portion  of  Its  money  on  education,  12.63;.  Part  of  the 
regime's  educational  strategy  Is  the  elemlnatlon  of  Illiteracy 
The  an 1 1 - I 1 1 I te r acy  campaign  Includes  the  establishment  of 
650  literacy  centers  at  a cost  of  $70.25  million  and  the  re- 
quirement that  no  Illiterate  may  hold  official  or  seml-offical 
employment  unless  he  or  she  attends  an  an 1 1 - I 1 1 I teracy  center. 

In  the  manpower  realm  the  Iraqi  regime  has  apparently 
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adopted  long-range  strategies  for  meeting  Its  needs.  Partly 
It  Is  able  to  do  this  because  It  does  not  have  as  a goal  the 
quick  transformation  to  an  Industrial  nation.  Partly  it  is 
due  to  Soviet  cooperation  In  the  development  of  Iraq's  great- 
est oil  deposit.  The  long-range  strategy  Is  Indicated  by  the 
fact  that  many  agreements  made  by  the  government  with  other 
countries  concern  Iraqi's  going  to  those  countries  for  training. 

Development  of  the  Infrastructure  was  not  a very  Important 
goal  for  the  Iraqi  leadership.  Expenditures  constituted  only 
of  the  total.  The  major  projects  In  this  area  were  a 
canal  from  Tharthar  to  the  Euphrates  River  and  railroad  ex- 
pansion through  purchase  of  diesel  engines  and  cars. 

Financial  approaches  of  the  regime  were  terribly  dis- 
torted In  this  time  period  due  to  the  IPC  nationalization 
battle.  The  main  strategy  of  the  regime  appears  to  be  to 
Increase  Its  oil  revenues.  Indeed,  It  was  pursuit  of  this 
goal  that  touched  off  the  IPC  conflict,  for  the  regime  had 
been  attempting  to  get  the  company  to  Increase  Its  production 
when  It  became  apparent  to  them  that  the  company  had  been 
bargaining  in  bad  faith. ^3  |n  addition  to  pressuring  the 
private  oil  firms  to  Increase  production,  the  regime  also 
sought  new  markets  for  oil,  negotiating  sales  with  Brazil  and 

Bulgaria. Finally,  In  order  to  Increase  oil  revenues  the 

, 86 

regime  sought  to  Increase  the  tax  rate  on  petroleum. 

Another  aspect  of  Iraqi  finance  during  the  period  that 
may  have  had  long-term  Import  was  the  extensive  use  of 
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forelgn  ald.®^  Basically  this  was  a reflection  of  shifting 
foreign  policy  alignments  towards  the  Communist  bloc  and 
foreign  aid  would  have  been  a revenue  source  In  any  case. 

But  the  IPC  battle  undoubtedly  accelerated  the  process.  As 
a result,  Iraq  was  heavily  dependent  on  foreign  aid  in  this 
period.  A similar  sort  of  process  orobably  explains  the  Iraqi 
dependence  on  long-term  foreign  loans  In  the  period,  although 
taking  out  loans  is  probably  an  Integral  part  of  Iraqi  fi- 
nancial strategy. 

Minor  aspects  of  Iraqi  strategy  Include  the  promotion 
of  tourism  (a  delegation  was  sent  around  the  Persian  Gulf 
states  in  1971  for  this  purpose),®®  investment  In  other  nations 
(joint  control  of  a refinery  In  India)®^  and  promotion  of. 
foreign  investment  by  friendly  nations  In  Iraq  (Yugoslav  par- 
ticipation in  joint  electrical  and  petrochemical  projects, 
request  for  Arab  investment).®® 
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* Table  3:  Percentage  breakdown  of 

Iraqi 

budgetary 

expend  1 tu  res 

1968-1972 

f 

196b 

1969 

1970 

1971 

1972 

r Defense 

38^ 

35^ 

29^ 

25^ 

Agriculture 

n . a . 

n . a . 

n . a . 

n . a . 

n . a 

1 Education 

17 

1 5 

U 

1 2 

13 

Health 

k 

3 

3 

3 

3 

ii  Other 

22 

2 1 

21 

20 

18 

|T  Agriculture  Capital 

k 

5 

6 

1 1 

12 

Industry  Capital 

6 

b 

6 

9 

10 

1 Transportation  and 

3 

3 

3 

5 

5 

• Communication  Capital 

✓ 

I Other  Cap  i ta  1 

II 
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6 

5 

10 

1 1 
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The  decision  module  for  the  simulation  will  be  disigned 
tc  provide  country  specific  Input  values  of  variables  to  each 
of  the  three  sector  modules,  oil,  agriculture,  and  human  re- 
sources. For  the  purpose  of  the  decision  module,  nations  will 
be  conceptualized  as  goal  seeking  systems.  Thus  the  mix  of 
Input  variables  and  their  values  represent  a choice  of  Inputs 
that  the  decision-makers  perceive  to  be  relevant  to  controlling 
their  perceived  environment  with  respect  to  a desired  environ- 
mental state.  Using  this  notion  of  the  nation,  any  analytic 
representation  of  the  decision  process  must  deal  with  two 
classes  of  problems:  I)  What  are  the  goals  of  the  decision- 
makers and  how  do  th*y  change  over  time;  and  2)  Given  the 
goals  of  the  decision-makers,  how  are  they  transformed  Into 
values  of  manipulable  variables? 

The  class  of  Issues  dealing  with  goal  specification  and 
goal  change  has  received  very  little  attention  In  the  litera- 
ture on  the  analysis  of  choice  situations.  It  has  generally 
been  the  case  that  the  goals  of  the  dec  I s I on-makers  have  been 
specified  as  Initial  assumptions  and  are  taken  to  be  static 
over  time,  I.e.,  utility  maximization  giver  pre-assigned 
utilities  to  various  outcomes.  While  In  some  situations  that 
assumption  Is  useful.  In  others  It  Is  not.  In  the  case  of 
the  five  oil  producing  nations,  the  goals  are  not  totally 
static.  While  for  the  most  part  the  basic  goals  or  values 
of  the  nation  do  not  change  (I,e,  survival)  more  specific 
goals  or  operational  goals  are  not  strictly  determined  from 
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the  unchanging  basic  values  or  norms.  Influences  both  within 
the  nation  and  outside  the  nation  may  Increase  or  decrease 
the  importance  of  certain  operational  goals  without  changing 
the  basic  goal  structure.  One  possible  approach  for  dealing 
with  changing  short-term  goals  discussed  below,  is  taken  from 
Bossel  and  Hughes'  "Simulation  for  Value  Controlled  Decision 
Making;  Approach  and  Prototype"  (1973).  done  In  context  of  the 

Mesarovic  - Pcstel  World  Model  Project. 

The  issues  dealing  with  the  choice  of  manipulable  var- 
iables and  their  values  giver  the  goals  has  received  consider- 
ably more  attention.  The  main  problems  to  be  solved  In  this 
respect  concern  the  development  of  a suitable  representation 
for  l)  the  choices  available  to  the  dec  1 s I on “maker s ; 2)  the 
subset  of  those  possible  choices  perceived  as  relevant  In  a 
given  situation;  and  3)  the  means  by  which  the  alternatives 
and  the  goals  are  translated  Into  actual  choices.  The  repre- 
sentation of  these  three  elements  that  Is  currently  being  con- 
sidered is  a spatial  model  of  the  possible  choices  with  a 
Markov  process  Interpretation  of  the  actual  choice  from  the 
alternatives.  This  representation  Is  drawn  largely  from  the 
works  of  Nelson  and  Winter  (1972.  1973)  and  Nelson.  Winter, 
and  Schuette  (1973)  on  evolutionary  economic  growth  models. 
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The  discussion  of  the  two  components  of  the  decision 
module  that  follows  should  be  considered  as  provisional  solutions 


to  the  problems  outlined  above. 
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situation,  Bossel  and  Hughes  have  conceptualized  goals  as  being 
at  the  base  of  a hierarchically  structured  value  ttetwork.  At 
the  top  of  the  structure  are  superior  values  (I.e.,  survival). 
These  superior  values  are  relatively  unchanging  and  support  the 
remainder  of  the  structure.  Between  tl-e  superior  values  and 
the  operational  goals  are,  In  Bossel  and  Hughes  termSi  In 
ferlor  value?’*.  It  Is  the  Inferior  values  that  link  the  specifl 
goals  to  the  <^eneral  values,  (Sec  Figure  1,  from  Bossel  and 
Hughes  (1973)).  Imposed  on  this  norm  structure  are  weights 
specifying  the  Importance  of  the  values  and  goals  to  the  deci- 
sion-makers. While  the  structure  can  be  determined  without 
reference  to  the  norm  weights,  weights  are  necessary  for  deci- 
sion making  whenever  more  than  one  operational  goal  must  be 
considered  at  the  same  time.  In  essence,  the  weights  on  the 
operational  goals  rank  the  goals  In  terms  of  Importance.  The 
weights  of  the  values  represent  the  Importance  of  the  content 
(I.e.,  resource  usage)  of  the  value  to  the  system.  To  Intro- 
duce a dynamic  quality  to  the  value  structure,  Bossel  and 
Hughes  use  the  concept  of  monitor  variables.  Monitor  variables 
represent  the  perceptions  of  the  environment  by  the  decision- 
makers. Perceived  changes  In  the  monitor  variables  are  respon- 
sible for  changes  In  the  weights  and  content  of  the  operatlon- 
a 1 goa 1 s . 

For  example,  consider  resource  usage  In  a value  structure. 
In  Figure  1,  resource  usage  would  have  a high  weight  because 
of  Its  Importance  to  the  system,  even  If  a variable  monitoring 


fresh  water  supply  Indicated  abundance.  But  In  the  case  of 
abundance  of  water,  the  content  (l.e.,  desired  water  conserva- 
tion rate)  of  the  operational  goal  would  be  smaller,  as  would 
the  Importance  of  that  goal  In  relation  to  other  goals  In  the 
system.  As  Bossel  and  Hughes  have  conceptualized  It,  changes 
In  monitor  variables  cause  changes  In  operrtlng  goals. (l.e. 
specific  desired  levels  of  the  goals)  mediated  through  the 

value  ne t wo r k . 

In  order  for  this  formulation  of  the  normative  component 
of  decision  making  to  be  used,  the  monitor  variables,  values, 
and  goals  of  the  country  decision  systems  will  have  to  be 
Identified,  along  with  the  coefficients  of  weight  and  Influence 
which  relate  changes  In  values  of  monitor  variables  to  changes 
In  values  and  goals.  Once  suitable  values  for  the  above 
quantities  have  been  determined,  the  system  must  be  evaluated 
In  terms  of  sensitivity  to  small  changes  In  the  coefficients 
linking  inputs  to  outputs.  If  It  Is  the  case  that  the  system's 
output  Is  very  sensitive  to  the  values  of  the  coefficients, 
the  representation  may  not  prove  workable,  since  the  estimations 
win  necessarily  have  a high  chance  of  measurement  error  asso- 
ciated with  them.  Even  If  the  problems  associated  with  para- 
meter estimation  can  be  dealt  with,  the  system  must  still  be 
examined  to  determine  whether  or  not  the  outputs  (l.e.,  the 
goal  changes,  contents,  and  weights)  look  reasonable  given 
the  Inputs  and  what  Is  known  about  the  system  to  be  modeled. 
Until  that  analysis  of  the  system  has  been  completed,  the 


particular  formulation  of  goal  change  must  be  considered  pro- 
visional . 

Assuming  that  the  problems  dealing  with  goal  specifica- 
tion and  change  have  been  dealt  with  satisfactorily,  the  class 
of  issues  outlined  above,  dealing  with  the  translation  of  goals 
and  possible  choices  i nto  dec  I s i ons . must  be  confronted.  The 
current  state  of  the  representation  of  the  possible  choices 
open  to  the  decision-makers  Involves  a spatial  approach,  where 
each  dimension  defining  the  space  represents  all  of  the  possible 
values  of  a manipulable  variable  can  be  represented  as  a 
point  In  the  space.  While  In  principle  there  are  an  Infinite 
number  of  points  In  the  space,  the  number  and  character  of 
the  points  or  alternatives  that  a nation  can  choose  Is  limited 
by  technological  boundaries,  and  within  the  set  of  technologi- 
cally feasable  points,  we  assume  there  to  be  a finite  number 

of  points. 

While  It  Is  often  the  case  In  analyses  of  decision  situa- 
tions that  decision-makers  are  defined  as  rational  In  the 
sense  of  considering  all  possible  alternatives  and  choosing 
that  alternative  that  maximizes  their  goals,  when  attempting 
to  deal  with  real  decision-makers'  behavior,  that  assumption 
has  shown  to  be  of  little  help  (Cf.  Simon,  1955).  In  attempt- 
ing to  deal  with  the  behavior  of  decision-makers,  the  concept 
of  bounded  rationality  or  satisficing  behavior  Is  Introduced. 

It  Is  argued  that  when  decision-makers  search  for  an  alter- 
native to  their  present  policy,  they  1)  consider  only  a 
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limited  number  of  possible  alternatives;  and  2)  t^ only 
search  for  alternatives  until  an  alternative  decreases  the 
difference  between  the  projected  state  of  the  environment 
after  Implementation  of  the  decision,  and  their  preferred 
state  to  an  acceptable  level.  Search  for  an  alternative 
within  the  decision  space  Is  primarily  a function  of  1) 
prior  experience;  2)  dissatisfaction  with  the  current  policy; 
and  3)  the  distance,  measured  In  the  alternative  or  choice 
space,  between  the  current  policy  and  some  alternative  policy. 

In  both  works  of  Bossel  and  Hughes,  and  Nelson,  Winter,  and 
Schuette,  the  greater  the  dissatisfaction  of  the  decision- 
makers with  the  current  slate  of  the  environment,  the  further 
will  be  the  search  from  the  current  policy  point.  If  dissat- 
isfaction Is  low,  only  those  points  close  to  the  current 
policy  will  be  considered.  On  the  other  hand,  the  greater 
the  dissatisfaction  Is  with  the  current  policy,  the  greater 
the  distance  will  be  from  the  current  point  of  the  search. 

This  does  not  Imply  that  given  a high  dissatisfaction  measure, 
the  new  policy  choice  will  be  a great  distance  from  the  current 
policy  --  only  that  the  search  area  will  be  larger.  Thus,  dis- 
satisfaction and  distance  combine  to  Identify  those  points  or 
policies  In  the  choice  space  that  will  be  considered  as  alter- 
natives. 

While  dissatisfaction  controls  the  length  of  the  search, 
the  past  experiences  of  the  decision-makers  Influence  the 
direction  of  the  search  within  the  choice  space.  As  Is  lllus- 
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t'"ated  fn  Figure  II,  the  decision-makers  may  learn  that  movement 
along  one  dimension  ^^2^  may  have  more  afFect  on  the  perfor- 
mance of  the  environment  to  be  controlled  then  movement  along 
another  dimension.  In  this  context,  learning  Is  Indicated  by 
the  shape  and  position  of  the  choice  or  alternative  set.  At 
the  present  time,  work  Is  being  done  on  the  method  of  determin- 
ing the  shape  and  position  of  the  alternative  set.  Once  It 
can  be  determined  what  the  alternatives  the  decision-makers 
will  consider  In  a given  situation,  the  concept  of  choice  can 
be  explicated. 

The  current  representation  of  the  act  of  choice  Is  con- 
ceptualized as  a stochastic  process.  Drawing  from  the  works 
of  Nelson  and  Winter,  and  Nelson,  Winter  and  Schuette,  the 
possible  choices  are  considered  as  states  In  a Markov  chain 
process.  Given  the  current  policy,  there  Is  a vector  whose 
components  are  the  probabilities  of  considering  a particular 
policy  as  an  alternative  to  the  current  policy.  The  probab- 
ility Is  not  the  probability  of  actually  choosing  the  point 
as  an  alternative,  but  only  of  considering  the  point  as  a 
possible  alternative  to  the  current  policy. 

The  last  Issue  regarding  the  decision  process  to  be 
dealt  with  concerns  the  process  by  which  a policy  Is  accepted 
or  rejected  as  a feasible  alternative  to  the  current  policy. 

One  option  would  be  to  give  the  decision-makers  full  and 
accurate  forecasting  powers--but  as  was  discussed  above, 
the  characterization  of  man  as  completely  rational  Is  not  des- 


I 

I 


-8- 


criptive  of  reality.  On  the  other  hand,  by  denying  the  decision 
I makers  any  forecasting  powers,  the  probability  of  consideration 

I could  equal  the  probability  of  adoption.  I ?<  certain  circum- 

n 

stances  this  latter  operation  may  be  acceptable,  but  In  others 
I It  Is  as  untrue  of  reality  as  the  totally  rational  formulation. 

At  the  present  time,  this  Issue  Is  just  beginning  to  be  resolved 
Once  the  method  of  adoption  of  alternatives  has  been  de- 
j elded  upon,  the  decision  module  would  Implement  the  chosen  mix 

of  Input  variables,  observe  the  performance  of  the  various 
sectors,  and  re-evaluate  the  policy  In  terms  of  the  goals  of 
the  system. 

* As  we  Indicated  above,  work  on  the  decision  module  Is 

ji  proceeding  on  several  levels:  l)  the  Issues  of  goal  specifi- 

cation; 2)  the  Issues  of  goal  change;  3)  the  specification  of 
I alternatives;  t*)  the  evaluation  of  alternative  policies  with 

. respect  to  the  goals;  and  5)  the  adoption  of  a specific  policy. 

^ I ' 

I Once  we  have  arrived  at  some  resolution  to  the  above  Issues, 

jj  the  process  of  Interfacing  the  decision  module  with  the  sector 

modules  can  be  Implemented  and  the  process  of  testing  begun. 

; l! 
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This  paper  Is  part  of  a research  project  attempting 
to  develop  long  range  forecasting  models  for  foreign  policy 
planning.  in  this  paper  an  attempt  will  be  made  to  analyze 
the  goals  of  five  nations:  Iraq,  Iran,  Algeria,  Libya  and 

Saudi  Arabia.  The  relevance  of  this  enterprise  to  foreign 
policy  planning  is  that  the  goals  of  a state  determine  what 
it  would  be  willing  to  give  up  In  negotiations  and  what  kind 
of  bait  can  be  used  to  strike  bargains  with  that  state. 

In  this  paper  a goal  will  be  understood  to  mean  a desired 
state  of  affairs.  A nation's  goals  are  those  of  the  top  deci- 
sion-making elite  in  the  nation.  It  Is  assumed  that  to  some 
extent  the  elite  Is  a coherent  group  and  the  gral  set  Is 
uniform  for  all  members.  The  desired  states  may  be  either 
those  which  can  be  attained  only  with  some  change  or  those 
which  are  already  achieved  and  only  need  to  be  preserved. 
Goals  may  be  either  specific  or  general  quantitative  targets 
or  open-ended  growth  desires.  Goals  may  be  either  ends  In 
themselves  or  means  to  other  goals  or  both. 

The  analysis  will  take  two  parts.  In  the  first  part 
the  modal  goal  set  of  four  of  the  five  nations  will  be  laid 
out.  In  the  second  part  the  relative  Importance  of  the  goals 
will  be  assessed . 

The  Identification  of  national  goals  can  be  approached 
In  three  possible  ways.  First,  one  can  posit  a set  of  goals 
which  are  held  by  all  nations.  Second,  one  can  look  at  the 
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public  statements  of  the  nation's  leaders  for  their  assertions 
of  their  goals.  Finally,  one  can  reason  '^rom  the  goals  defined 
by  the  other  two  mechods  to  other  goals  which  seem  to  be  neces- 
sary for  the  achievement  of  the  other  goals. 

The  first  method  has  been  an  extremely  popular  one  In 


the  literature  of  political  science  over  time.  Some  examples 
of  such  an  approach  can  be  given.  Morgenthau  (1965:2?)  has 
offered  the  opinion  that  all  nations  are  power  seekers.  Galtung 


(1966)  has  suggested  that  all  nations  seek  certain  goals  In  ref- 
I erence  to  their  rank  In  International  society  on  status  dlmen- 

- I slons,  namely,  that  nation's  seek  to  maximize  their  total  rank 

J and  to  equilibrate  their  ranks.  Aron  (1966)  claims  that  all 

nations  seek  three  goals:  power,  prestige  and  the  advancement 
of  some  Ideological  position.  Rosenau  (1971)  has  hypothesized 

* 

I that  nations  seek  to  maintain  the  values  of  certain  essential 

variables  within  acceptable  limits,  a process  he  calls  adaptation. 

i I The  primary  problem  with  these  attempts  to  Identify  goals 

[ Is  that  they  refer  essentially  to  foreign  policy  problems.  This 

' Is  understandable  In  view  of  the  greater  diversity  of  domestic 

6 • 

! needs  and  desires.  There  are  perhaps  no  universally  held  natlon- 

' a1  goals  In  reference  tc  domestic  policy.  A major  philosophical 

’ J 

■ problem  of  these  goals  Is  that  they  assert  statements  as  unl- 


I versally  true  which  have  not  been  tested  against  all  cases  In 

i the  universe.  In  other  words.  It  Is  the  classical  Induction 

1 I problem.  Although  the  truth  of  the  statement  for  all  other 
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cases  makes  it  more  probable  that  It  will  be  true  for  later 
cases,  it  does  not  make  it  sure.  It  has  to  be  tested  against 

each  succeeding  case. 

The  second  approach  has  also  been  extensively  employed 
in  the  past.  In  this  paper  the  primary  source  of  goal  state- 
ments are  the  reports  in  the  Foreign  Broadcast  Informatioji 
Service  Daily  Report  (FBIS)2.  This  source  har.  been  augmented 
by  some  other  primary  documents.  Some  caveats  about  this 
source  of  data.  First,  although  the  editorial  policies  of 
FBIS  are  not  published,  there  seems  to  be  a bias  toward  re- 
porting statements  with  some  explicit  foreign  policy  content. 
Second,  because  some  national  leaders  are  less  verbs!  than 
others,  there  is  an  underrepresentation  In  the  statements  of 
some  leaders.  Third,  the  same  result  due  to  the  differential 
degrees  of  rhetorical  extremism  used  by  the  national  leaders. 
As  a result,  the  data  base  for  this  section  of  the  paper  is 
heavily  skewed  in  favor  of  Iraq  and  Libya,  and  Saudi  Arabia 
and  Algeria  are  grossly  underrepresented. 

The  third  method  Is  also  very  often  used.  It  Is  also 
fraught  with  dangers.  Two  are  most  obvious.  One  Is  that 
there  is  great  chance  of  error  in  deduction  on  the  part  of  the 
analyst,  especially  In  an  area  where  the  empirical  premises 
are  as  questionable  as  they  are  In  the  social  sciences.  The 
other  is  that  one  is  always  on  tenuous  grounds  ascribing  to 
the  decision-makers  of  the  subject  nations  the  goals  which 

0 


seem  necessary  to  the  ana 


lyst  because  of  the  high  probability 
that  the  decision-makers  have  not  made  the  same  calculations 
that  the  author  has.  Therefore,  the  goals  revealed  through  a 
deductive  process  must  be  confirmed  with  other  kinds  of  data. 

We  can  begin  this  analysis  by  looking  at  some  goals  which 
seem  to  be  commonly  held  by  the  decision-makers  In  four  of  the 
natlonsJ.  Perhaps  the  best  way  to  begin  would  be  to  cuote 
extensively  from  national  spokesmen  making  as  succinct  as  pos 
sible  statements  of  the  national  goal  sets.  An  unidentifle 
member  of  the  ruling  I.evo  I u 1 1 onary  Command  Council  speaks  for 

Libya: 

The  Libyan  people  ...  have  empowered  the 
leadership  to  steer  the  phase  of  revolu- 
tionary transformation,  to  forge  ahead 
toward  building  the  all  round  Arab  unity, 
to  plan  a socialism  stemming  from  the 
Holy  Korar,  to  enter  the  era  of  industry, 
to  manage  the  agricultural  revolution,  to 
help  erect  a policy  of  positive  neutrality 
and  nonalignment  and  to  come  to  the  aid  of 
the  movements  of  national  liberation  through- 
out the  world  against  the  forces  of  e 1, 
oppression  and  aggression  which  many  countries 
are  still  witnessing  and  which  they  are  endur- 


-5- 


I! 

i! 

1! 

¥ 

It 

I 

t 

r 


Prfme  Minister  Hoveyda  offers  a more  detailed  goal  statement 
from  Iran: 

One  could  sum  up  the  main  goals  of  the 
Fifth  Plan  in  the  following:  the  pres- 
ervation of  our  rapid  and  continuous 
rate  of  economic  growth  combined  with 
relative  price  stability  and  the  maln- 
tenence  of  the  external  balance  of 
payments;  a more  equitable  distribution 
of  the  national  income;  the  prevision 
of  productive  employment  opportunities 
for  those  seeking  jobs;  the  constant 
increasing  of  the  level  of  knowledge 
and  culture  and  of  public  health, 
well-being  and  prosperity  of  the  soci- 
ety; the  preservation  and  Improvement 
of  the  environment;  the  c-eatlon  of  a 
better  balance  between  the  various 
regions  of  the  country  from  an  economic 
and  social  point  of  view;  the  reform 
of  the  administrative  set-up  and  the 
s t rengh ten i ng  of  the  nation's  defense 
capabilities;  full  use  of  existing 
productive  capacities  and  the  elevation 
of  the  level  of  output  in  the  production 
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and  supply  of  goods  and  services  In 
both  the  public  and  private  sectors, 
and  finally,  Iran's  Increasing  share 
not  only  In  international  trade,  in- 
cluding our  own  growing  presence  In 
new  world  markets,  but  also  in  other 
major  economic  and  political  processes 

In  the  wor 1 d 5 . 

A1  Bakr  indicates  a number  of  the  goals  of  the  Iraqi  leader 

ship: 

Foremost  among  these  objectives  was 
freeing  the  national  wealth  from  the 
control  of  foreign  monopolies  ... 

Before  you  are  the  tasks  of  strength- 
ening the  national  structure  based  on 
liberative,  progressive  and  democratic 
bases.  Before  us  are  the  tasks  of 
building  a national,  pan-Arab  and  pro- 
gressive front.  Before  us  Is  the  task 
of  achieving  the  welfare  of  the  tolling 
masses.  Before  us  Is  a noble  and  pan- 
Arab  duty  requiring  maximum  endurance 
and  sacrifice,  a relentless  and  dif- 
ficult duty.  It  Is  to  confront  the 
usurping  I mper I a 1 I s t-Z I on  I s t enemy 


■■ 


li 

II 

D ^ 

!] 


to  liberate  our  holy  land  from  his  claws^. 

We  can  turn  to  Mr.  Boumedlene  for  statements  pertaining  to 

Algeria's  national  goals: 

"Algeria  Intends  to  be  the  mistress  of 
Its  substrata  ...  for  us,  agrarian  re- 
form is  a fundamental  political  choice. 

The  state  must  Intervene  In  order  to 
transform  the  rural  world  In  a radical 
manner  ...  We  must  produce  for  our 
internal  consumption."^ 

In  another  speech  he  laid  out  three  goals  for  the  algerlan 
revolution:  "...  the  rehabilitation  of  the  national  econ- 


omy ...  freeing  the  national  economy  from  all  subjection  ... 
setting  up  democratically  elected  assemblies  at  the  heart  of 

ii8 

enterprises  of  an  economic,  social  and  cultural  nature.' 

This  data  allows  us  to  as-ert  the  existence  of  a set  of 
fairly  generalized  goals  which  are  held  by  the  leadership 
of  the  five  nations.  That  economic  development  as  one  of 
those  goals  Is  fairly  clear.  All  five  leaders  Indicated  an 
urgent  need  to  modernize,  rehabilitate,  Industrialize  or 
speed  up  their  respective  economies.  These  statements  Indi- 
cate the  desire  to  achieve  economic  development.  A second 
goal  which  Is  apparent  Is  to  minimize  the  dependence  of  the 
nation  on  external  sources  of  support.  Basically,  this  Is 
an  autarchic  urge  to  have  the  national  economy  capable  of 
meeting  domestic  consumption  needs  so  that  Imports  are  not 


! 
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needed.  A third  goal  whicn  emerges  Is  the  achievement  of 
humanitarian  social  goals.  Generally,  these  include  such 
things  as  the  provision  of  housing,  clothing,  food  and  water 
for  the  citizens  of  the  nation.  A fourth  commonality  that 
needs  to  be  pointed  out  Is  that  each  nation  has  a set  of 
foreign  policy  objectives  which  It  pursues.  These  foreign 
policy  objectives  are  not  homogenous  across  all  the  nations, 
but  the  fact  that  the  nations  each  have  Important  foreign 
policy  goals  is  all  that  Is  Important  at  this  point. 

With  these  four  goal  problems  we  can  examine  some  of 
the  common  options  that  the  national  decision-makers  have 
available  to  them,  and  some  of  the  dilemmas  and  decision- 
problems  they  face.  This  analysis  will  establish  a frame- 
work for  the  analysis  of  the  goals  of  particular  nations 

later. 

In  order  to  develop  economIcaIly.lt  Is  also  axiomatic 
that  the  Industrial  output  produce  adequate  amounts  of 
consumption  goods  so  as  not  to  depend  on  Imports.  Increas- 
ed Industrial  output  can  be  achieved  through  some  combination 
of  governmental  Investment  and  private  Investment.  This 
suggests  one  additional  goal  and  one  choice  to  be  made.  The 
additional  goal  Is  to  maximize  public  Investment  In  Industry. 
The  choice  to  be  made  Is  whether  and  In  what  ways  to  allow 
or  encourage  private  investment  In  the  Industry. 


No  matter  how  Investment  In  Industry  Is  to  be  financed, 
the  decision  to  Industrialize  necessitates  certain  other  kinds 
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of  expenditures  by  the  government.  Industry  requires  power, 
so  the  Infrastructure  must  be  established  to  supply  factories 
with  power.  First,  there  must  be  electrical  power,  so  elec- 
tricity generating  facilities  and  a powef  network  must  be 
established.  Second,  many  Industries  require  fuel  such  as 
coal  or  petroleum.  In  order  to  have  fuel  avallable.lt  must 
either  be  mined  Internally  orimported.  In  either  case  there 
must  be  a network  of  road  and  railroads  to  transport  the  fuel 
to  the  factory.  Roads  and  railroads  are  also  required  to 
transport  the  products  of  the  factory  to  Internal  markets  or 
to  loading  points  for  International  commerce.  The  develop- 
ment of  all  of  these  Is  thus  a goal  of  the  leadership. 

Another  problem  which  faces  the  thrust  toward  Industri- 
alization Is  the  securing  of  adequate  numbers  of  workers, 
both  skilled  and  unskilled.  The  solution  to  the  problem  of 
skilled  workers  depends  on  the  Investment  policy  taken.  If 
private  enterprise  Is  Involved,  It  will  supply  the  skilled 
technicians  and  managers  required  at  the  plants.  If  the 
factory  Is  o government  project  the  government  must  look  to 
the  supply  of  technicians  and  managers.  It  can  be  safely 
assumed  that  no  adequate  pool  of  such  persons  exists  within 
any  of  these  countries.  Therefore,  extraordinary  measures 
are  required.  There  are  three  basic  ways  In  which  the 
skilled  workers  can  be  obtained.  In  the  short-run  they  can 
be  acquired  from  other  nations  through  foreign  technical 
assistance.  More  long  run  solutions  Involve  the  training  of 
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persons.  One  way  Is  to  have  a program  of  education,  Includ- 
ing either  supervised  training  of  persons  In  specialized 
skilled  labors  or  more  general  education  programs  to  create 
a pool  of  generally  skilled  persons  who  could  be  more  easily 
adapted  to  a variety  of  tasks.  The  third  option  Is  to  place 
relatively  unskilled  persons  In  jobs  and  have  them  acquire 
the  skills  through  experience.  This  last  option  would  be 
clearly  modeled  on  the  Chinese  experience. 

There  are  a number  of  trade-offs  Involved  In  the  choice 
of  a particular  approach  to  the  problem.  The  dependence  on 
foreign  technicians  Is  clearly  the  most  efficient  In  the 
short-run,  but  It  Is  not  a viable  long-run  solution  and  It 
conflicts  with  the  goals  of  minimizing  dependence  on  other 
entitles.  The  option  of  educating  a large  pool  of  persons 
in  general  skills  Is  perhaps  the'  best  long-run  solution,  but 
given  the  very  low  rates  of  literacy  In  the  nations  It  pro- 
vides no  hope  for  short-run  relief.  The  option  of  supervised 
training  In  particular  skills  Is  considerably  faster  than 
general  education  In  providing  skilled  persons  and  Is  a better 
long-run  solution  than  reliance  on  foreign  technicians  and 
managers,  but  has  the  Immediate  drawback  of  siphoning  off 
trained  persons  from  production  jobs  so  that  they  can  super 
vise  the  training  of  others.  The  last  option  Is  clearly  the 
most  Inefficient  In  the  short  run  and  Is  only  more  efficient 
In  the  long  run  than  the  reliance  on  foreign  technical  assis- 
tance. However,  It  does  have  the  strengths  of  putting  warm 


- n- 


bodles  into  slots  in  an  organization  chart  and  providing  some 
experience  to  a larger  number  of  persons  than  any  of  the  other 
options. 

The  other  manpower  problem  posed  by  the  necessity  to 
industrialize  is  that  of  providing  a pool  of  laborers  for  the 
more  unski  I led  jobs  that  need  to  be  done.  This  usually  be- 
cones  a problem  of  persuading  people  to  leave  their  agricul- 
tural pursuits  in  the  rural  areas  and  move  to  the  urban  areas. 
However,  each  of  these  nations  has  a severe  unemployment  prob- 
lem so  the  pool  of  unskilled  workers  exists  already. 

The  second  goal  identified  was  that  there  should  be  a 
minimum  of  dependence  on  external  entities.  This  goal  has 
two  main  thrusts:  self-sufficiency  and  national  control  over 
economic  production.  Self-sufficiency  has  two  main  aspects: 
industrial  and  agricultural.  Industrial  self-sufficiency  is 
a by-product  of  economic  development  in  that  the  greater  the 
economic  development  the  greater  the  industrial  self-suffi- 
ciency. assuming  that  industrial  production  is  geared  some- 
what toward  domestic  consumption  needs.  Agricultural  self- 
sufficiency  means  that  the  agricultural  sector  is  able  to 
supply  adequate  foodstuffs  to  meet  domestic  consumption  needs 
In  these  countries  that  would  require  the  adoption  of  an  addi 
tlonal  goal;  to  Increase  agricultural  output. 

A number  of  different  strategies  exist  for  the  expansion 
of  agricultural  output.  One  of  them  is  to  Increase  produc- 
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tion  on  land  that  is  already  under  cultivation.  Three  tech- 
niques exist  for  increasing  yields.  One,  fertilizers  can  be 
employed  to  improve  the  quality  of  the  soil.  Two,  the  work 
on  the  farms  can  be  mechanized.  Three,  the  amount  of  water 
on  the  crops  can  be  controlled  better  through  various  Irri- 
gation techniques. 

Two  things  are  common  about  these  three  techniques. 

First,  they  are  only  appropriately  employed  in  a large  scale. 
This  Is  because  the  equipment  necessary  to  employ  any  of 
these  techniques  are  capable  of  servicing  a large  area.  Modern 
farm  equipment  can  be  used  on  small  farms,  but  It  would  lie 
Inactive  for  long  periods  of  time,  whereas  on  a large  farm 
It  gets  used  more  extensively.  In  addition.  It  would  be 
prohibitively  expensive  for  a small  farmer  to  purchase  a 
large  amount  of  equipment.  Similarly  for  Irrigation  facilities 
and  chemical  fertilizers.  The  second  commonality  Is  that  the 
techniques  all  require  fairly  heavy  expenditures.  This  means 
that  the  government  must  make  financial  Inputs  Into  agricul- 
tural development,  an  additional  goal. 

A second  strategy  for  Increasing  agricultural  production 
Is  to  increase  the  total  amount  of  land  under  cultivation. 

The  first  way  that  this  can  be  done  Is  to  move  arable  but  in- 
active land  Into  cultivation.  The  primary  way  to  do  this  Is 
to  expropriate  large  estates  with  absentee  ow,iers  and  turn  It 
over  to  active  farmers.  The  second  way  that  It  can  be  done 
is  to  reclaim  land  from  the  desert.  This  requires  the  building 


of  dams  or  the  digging  of  wells  and  the  creation  of  Irriga- 
tion networks  to  get  water  to  previously  desert  land.  This 
In  turn  regulres  expenditure  by  the  government. 

A third  way  to  create  agricultural  self-sufficiency  is 
to  diversify  agriculture.  Prime  examples  are  the  creation 
of  national  fishing  and  dairy  Industries.  Such  an  action 
Involves  making  expenditures  both  In  the  creation  of  plant 
facilities  such  as  fleets  and  farms  and  processing  plants. 

In  addition,  it  also  requires  specialized  manpower,  facing 
the  leadership  with  a set  of  choices  like  those  relating  to 
Industrial  manpower  needs. 

A fourth  way  to  move  toward  agricultural  self-sufficiency 
is  to  reduce  the  production  of  surplus  generating  produce  and 
shift  the  resources  thus  saved  to  the  production  of  other  kinds 
of  foodstuffs. 

The  decision-makers  thus  have  a number  of  contraints  and 
options  In  achieving  agricultural  self-sufficiency.  They 
have  to  encourage  larger  modes  of  organization  In  the  agricul- 
tural sector.  It  can  do  It  In  three  ways.  It  can  encourage 
the  formation  of  cooperatives  In  which  a number  of  srall  farm- 
ers share  the  more  advanced  technology  (tractors,  combines,  ets.) 
among  themselves,  thereby  reaping  the  economies  of  scale;  or  It 
can  encourage  private  enterprise  (agri-business)  to  move  In  and 
run  large  sections  of  the  agricultural  sector.  The  tradeoffs 
are  significant.  The  first  two  require  massive  Inputs  of  govern- 
ment cash.  The  lest  would  cost  the  government  little  or  nothing 


but  would  involve  the  displacement  of  numbers  of  rural  per- 
sons and  would  require  the  additional  penetration  of  the 
economy  by  foreign  companies.  Displacement  of  persons  would 
be  terribly  unhumanitarian.  And  the  penetration  of  the  economy 
by  foreign  companies  would  be  seen  as  counterproductive  to  the 

goal  of  minimizing  dependence. 

In  addition  to  these  choices  in  altering  the  organization 
of  agriculture,  the  decision-makers  have  some  options  In  fi- 
nancing the  Investments  Involved  In  some  of  the  approaches  to 
expanding  agricultural  output.  Some,  such  as  provision  of 
Irrigation  facilities,  simply  require  massive  outlays  of  money. 
But  the  creation  of  fishing  and  dairy  industries  and  the  like 
are  capable  of  more  flexible  solutions.  Most  notably,  it  Is 
possible  for  a nation  to  seek  out  a possible  partnership  with 
another  nation  and  form  a Jointly  owned,  managed  and  financed 
operation.  This  option  requires  a smaller  Input  of  government 
funds  and  allows  economics  of  scale,  but  also  abandons  to  some 

extent  the  goal  of  minimizing  dependence. 

The  second  main  thrust  of  the  goal  of  minimizing  depen- 
dence was  to  exert  national  control  over  economic  production. 

The  reason  for  this  Is  that  where  private,  external  entitles 
control  some  area  of  economic  activity  they  are  able  to  make 
decisions  without  necessarily  paying  great  heed  to  the  effects 
on  the  national  economy,  and  in  some  cases  they  may  be  able 
to  use  the  control  as  a political  weapon  to  Influence  national 
policy.  There  arc  a number  of  options  available  to  the  national 
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Uad.rship  In  nx.r.ln,  control  over  the  economy.  At  one 
extreme  Is  full  nationalization  of  enterprise.  This  can 
he  done  with  varylnp  deprees  of  compensation  paid.  Less 
extreme  Is  to  have  a partial  takeover,  by  forcing  the 

enterprise  to  sell  the  go enough  stock  to  Insure 

U majority  control  of  the  enterprise.  Another  option  Is 

„ eagotlate  some  form  of  participation  In 

enterprise  dec  I s 1 on-mak I ng . either  through  stock  purchases 

ee  veto  options  or  mandatory  participation.  The  number  and 

variety  of  such  possibilities  are  r e I a 1 1 ve ly  I Iml 1 1 ess . 

There  Is  a major  dilemma  posed  for  national  decision- 
makers In  exerting  control  over  the  economy.  If  .hey  opt 
for  one  of  the  more  severe  forms  of  getting  control,  they 
have  more  complete  control.  However.  In  so  doing 

, hey  will  usually  precipitate  a very  severe  economic  con- 
flict with  potential  disastrous  economic  effects,  they 
risk  the  loss  of  the  technicians  and  managers  who  run  the 
enterprise,  thereby  placing  further  strain  on  their  already 
shallow  pool  of  technicians  and  managers,  they  risk  losing 
the  chance  of  further  capital  Investment  by  the  company  or 
ether  companies  placing  extra  demands  on  the  governmental 
budget,  and  they  create  an  environment  that  mat  reduce  private 
investment  In  other  sectors  of  the  economy,  thereby  slowing^ 
Industrialization  and  placing  an  extra  burden  on  the  govern- 
ment  development  budget.  On  the  other  hand,  the  more 
forms  of  control,  nationalization  or  majority  control,  do 
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have  the  advantages  of  more  fully  meeting  this  goal  of 
minimizing  dependence.  Further,  they  can  also  benefit  the 
governmental  budget  If  the  enterprise  Is  a profitable  one 
by  allowing  the  government  a greater  cut  of  the  profit  pie. 

The  third  goal,  the  achievement  of  various  humanitarian 
goals.  Is  actually  a heading  for  a potpourri  of  subgoals. 

The  most  significant  of  these  are  as  follows.  One  of  the 
basic  human  needs  Is  shelter,  preferably  of  a decent  kind. 

A governmental  goal  would  be  to  make  sure  housing  Is  supplied. 
Another  basic  need  Is  to  have  medical  care.  The  governments 
goal  would  be  to  Insure  the  provision  of  medical  services. 
Subgoals  here  would  Include  building  hospitals  and  clMlcs, 
acquisition  ^f  medicines  and  acquisition  of  trained  medical 
personnel,  either  through  education  of  natives  or  through 
foreign  assistance.  Another  humanitarian  goal  would  be  for 
the  government  to  take  actions  to  make  sure  consumer  goods 
are  available  to  the  citizens.  Another  humanitarian  goal 
Is  to  eradicate  poverty,  which  can  be  achieved  through  ln“ 
come  redistribution  and  the  reduction  of  unemployment.  An- 
other way  to  fight  poverty  In  these  countries  Is  to  ease 
the  condition  of  the  peasant  by  seeing  to  It  that  he  has 
enough  land  to  be  able  to  earn  a decent  living.  Thus  land 
reform  would  perhaps  be  a major  humanitarian  goal.  Another 
significant  goal  would  be  to  eliminate  Illiteracy,  suggesting 
an  ancillary  goal  of  providing  education  to  the  populace. 

This  goal  would  entail  the  building  of  schools  and  the  alio- 
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catlon  of  educated  persons  to  the  schools  as  teachers. 

Finally,  humanitarian  Impulses  would  seem  to  necessitate 
the  provision  of  certain  crucial  social  services  to  the 
public.  Four  outstanding  ones  would  seem  to  be  the  build- 
ing of  roads,  the  provision  of  water,  the  construction  of 
sanitation  facilities  and  the  creation  of  an  electrical  net- 
work. 

Finally,  the  fourth  category  of  goals,  foreign  policy 
goals,  seems  to  necessitate  three  subgoals:  the  creation 

of  a diplomatic  network,  the  provision  of  financial  and 
military  assistance,  and  the  maintenance  of  an  armed  ser- 
V 1 ces  establ I shment . 

Another  significant  subgoal  derives  from  the  goal  of 
minimizing  dependence.  In  order  to  operate  Industries  the 
nation  must  have  various  raw  materials.  Some  of  these  are 
fuels  and  some  are  Important  minerals,  such  as  copper  and 
Iron  or  steel.  The  nation  must  either  Import  them  or  produce 
them  domestically.  Since  domestic  production  would  be  tanta- 
mount to  decreasing  dependence,  a new  goal  has  been  uncovered 

to  exploit  the  nations  mineral  resources. 

One  very  significant  thing  has  been  In  common  about  all 
the  goals  and  subgoals  discussed  so  far.  They  all  eventually 
lead  to  a necessity  for  the  government  to  spend  money.  But 
the  money  supply  Is  limited  so  these  governments  are  placed 
under  two  constraints.  First,  they  must  make  choices  about 
what  expenditures  are  most  Important  to  them.  They  must 


have  a set  of  priorities.  The  second  constraint  is  that  they 
must  have  an  additionai  goal:  they  seek  to  increase  the  govern- 
men t i ncome . 

The  government  has  a number  of  ways  in  which  it  can  get 
new  money  to  spend.  Because  of  its  importance  in  their  econo- 
mies, measures  relating  primarily  to  oil  will  be  treated  sepa- 
rately. In  non-oli  sectors  the  most  obvious  way  for  the  govern- 
ment to  get  additional  money  to  spend  is  through  an  increase  , 
in  taxes,  the  traditional  approach  of  monetarily  pressed  govern- 
ments since  time  Immemorlai-  Taxes  Include  programs  which  are 
called  taxes  and  those  which  are  not  but  which  require  con- 
tributions to  the  government,  such  as  mandatory  savings  pro- 
grams. Another  way  to  Increase  government  revenue  Is  to 
institute  voluntary  programs  In  which  the  public  makes  an 
Input.  This  Includes  savings  programs,  selling  stock  In 
national  enterprises  and  selling  bonds  on  government  projects. 

A third  way  Is  to  seek  Increases  In  foreign  assistance,  where 
foreign  assistance  Is  relatively  untied  block  grants  of  money. 
The  next  technique  operates  mostly  to  take  some  of  the  burden 
for  development  projects  from  the  development  budget.  That 
Is  to  get  long-term  low  Interest  loans.  A fifth  way  Is  for 
the  government  to  sell  more  of  the  output  of  public  Industries. 
The  sixth  and  seventh  ways  of  bracing  government  finances 
involve  alternative  ways  of  financing  dealings  with  external 
entitles.  The  Idea  Is  to  conserve  foreign  exchange  pools. 
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This  means  that  alternatives  to  hard  currencies  must  be 
employed  in  making  exchanges  In  the  international  market. 

There  are  two  ways  of  doing  that.  One  is  to  go  to  a barter- 
ing arrangement  In  negotiating  trade  acreements.  The  other 
is  to  attempt  to  pay  off  debts  with  goods.  For  example, 
supplying  a certain  amount  of  petroleum  In  retcrn  for  the 
liquidation  of  a debt  for  a loan.  The  next  two  options 
involve  Increasing  the  flow  of  foreign  currency  Into  the 
national  economy.  By  doing  that  some  will  be  siphoned  off 
by  the  government.  Two  ways  of  getting  such  an  Increased 
flow  of  foreign  currency  are  to  promote  tourism  and  to  in- 
crease exports.  A final  way  for  the  government  Is  to  Invest 
funds  in  private  enterprises  elsewhere.  Then  the  dividends 
will  provide  financial  resources  in  the  future. 

There  are  two  ways  in  which  the  government  can  deal 
with  financial  problems  by  reducing  the  burden  on  the  budget. 

The  first  Is  for  it  to  encourage  private  Investment  In  the 
economy.  That  would  take  some  of  the  burden  of  Industriali- 
zation off  the  government.  The  other  Is  for  the  government 
to  join  other  governments  In  joint  financing  of  projects  so 

that  the  cost  will  be  reduced  for  each. 

Finally,  we  can  see  how  these  goals  relate  to  the  most 
important  sector  of  the  economy,  the  petroleum  sector.  Since 
petroleum  Is  so  outlandlshly  Important  the  viability  of  the 
economy  and  the  government  both  depend  on  events  In  that  sector 
Therefore,  It  Is  one  of  the  goals  of  the  nations  to  gain  con- 


trol  of  this  Industry.  The  process  of  gaining  controi  is 
dictated  by  the  fact  that  petroleum  is  a magn 1 f 1 cent  prof i t- 
maker.  To  the  extent  that  the  government  owns  the  petroieum 
facilities,  to  that  extent  It  is  not  required  to  share  those 
profits  witn  anyone.  And  to  that  extent  it  can  mitigate  Its 
own  financial  difficulties.  Thus  the  first  goai  of  these 
countries  is  to  extend  national  ownership  of  the  petroieum 
sector.  The  options  available  to  the  leadership  are  the 
same  as  for  other  areas  of  the  economy  and  the  constraints 
are  also  similar. 

The  role  of  petroieum  as  a revenue  producer  generates 
an  additional  goal,  that  being  to  maximize  government  revenues 
from  petroleum.  Nationalization  as  a means  to  that  end  has 
already  been  discussed.  To  the  extent  the  petroleum  Is  not 
totally  owned  and  controlled  by  the  government  the  revenues 
can  be  Increased  in  any  one  or  any  combination  of  three  ways: 
the  tax  rate  on  the  oil  companies  can  be  increased,  the  price 
of  oil  can  be  Increased,  and/or  the  total  amount  of  oil  sold 
can  be  increased.  The  first  can  be  done  relatively  autono- 
mously by  the  governments,  the  same  for  the  second  In  a sellers 
market.  But  the  third  necessitates  the  adoption  of  additional 
goals.  First,  there  must  be  expanded  production.  Expanded 
production  entails  that  the  discovery  rate  of  new  petroleum 
reserves  be  accelerated,  which  in  turn  entails  that  an  adequate 
number  of  skilled  persons  be  available  to  the  managers  of  the 
petroleum  sector.  Sources  of  such  skilled  oil  prospectors  are 
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simllar  to  the  sources  of  skilled  manpower  for  all  sectors. 

In  addition  to  finding  new  petroieum  deposits,  expanded  sales 
also  requires  that  the  petroleum  delivery  system  be  expanded. 

This  means  that  new  wells  must  be  dug,  new  pipelines  bulit 
and  posslbie  new  tanking  facilities  developed;  harbors 
modernized  and  new  tankers  built.  Financing  these  projects 
is  once  again  a problem,  t‘'e  main  options  being  either  to 
have  government  financing  or  private  enterprise  financing. 

In  addition  to  expanding  Its  revenues  through  control 
and  manipulation  of  the  crude  oil  aspects  of  the  petroleum 
industry,  the  oil  producing  countries  can  also  Increase  their 
revenues  by  getting  In  on  the  refining  aspects  of  the  petro- 
ieun  business,  allowing  them  to  sell  petroleum  products  and 
reap  a potentially  greater  profit  than  merely  the  profit  from 
the  sale  of  crude  oil.  So  another  posslbie  goal  would  be  to 

create  a petrochemical  Industry. 

Once  again,  the  goals  of  the  decision-makers  and  the 

constraints  In  the  system  seem  to  place  the  government  In 

a dilemma.  On  the  one  hand,  their  participation  In  the 

exploration  for  oil  and  the  management  of  facilities,  in 

addition  to  their  financial  help,  would  be  greatly  appreciated.  \ 

If  the  government  institutes  policies  that  are  too  severe  it 

may  prevent  the  oil  companies  from  being  cooperative.  In  • 

% 

addition.  If  the  oil  companies  are  the  primary  customers  of  j 

I 

the  oil,  which  Is  the  case  with  crude  oil,  harsh  policies  may  | 

« 

trigger  a boycott  of  their  oil  and  cause  severe  short  term  | 
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damage  to  the  budget  and  to  development  plans.  On  the  other 
hand,  if  the  government  policies  are  more  severe  the  sooner 
it  will  manage  to  get  control  or  a significant  Increase 
In  revenues,  with  all  the  advantages  that  suggests. 

Now  that  the  Internal  logic  of  goals,  as  reconstructed 
by  an  unexpert  outsider,  has  been  explicated,  it  Is  now  time 
to  turn  and  see  how  the  decision-makers  of  each  nation  see 
the  situation  and  how  they  react  to  the  dilemmas  presented. 


LIBYA'S  GOALS 


In  the  few  years  since  the  present  regime  came  into  power 
the  Libyan  Arab  Republic  has  established  itself  as  one  of  the 
most  active  revolutionary  actors  on  the  world  scene.  This 
revolutionary  bent  is  reflected  in  the  extreme  formulation  of 
its  foreign  policy  goals,  the  avidness  with  which  they  are 
pursued,  and  the  intensity  of  the  regime's  actions  in  securing 
control  over  the  national  economy. 

The  fundamental  link  in  Libyan  revolutionary  ideology 
is  the  apparently  whole-hearted  belief  in  the  existence  of 
an  Arab  nation.  This  Arab  nation  is  inflicted  by  a number 
of  malaises,  the  most  notable  being  the  political  division 
of  the  Arabs  into  "regions"  which  we  call  nation-states,  the 
occupation  of  Arab  territory  by  Israel,  aggression  against  the 
Arab  people  by  the  dark  and  nefarious  forces  of  Imperialism 
and  the  underdevelopment  of  the  Arab  nation.  Libyan  foreign 
policy  is  fired  by  the  urge  to  eradicate  these  evils.  Thus 
Kaddafi  has  asserted  the  new  great  aim  of  the  Libyan  Revolution 
Is  to  procure  the  "freedom  of  all  Arabs  and  the  unity  of  the 
entire  Arab  nation. "5 

A fundamental  perception  of  the  world  held  by  the  Libyan 
leadership  must  be  understood  If  Libyan  Ideology  is  to  be 
understood.  The  Libyan  leaders  perceive  the  present  Arab 
states  as  being  small,  weak  entitles  in  a world  dominated  by 
large  powers.  So  long  as  the  Arab  states  are  divided,  they 
will  not  be  able  to  resist  the  pressures  from  these  large 
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states.  Their  autonomy  will  be  fraudulent  since  they  will  be 
controlled  through  subtle  means  by  powers  they  are  unable  to 
resist.  Thus  Kaddafl  has  advocated  a policy  of  positive  neu- 
trality, meaning  no  alliances  with  major  powers,  for  when  such 
alliances  are  formed  "the  Arabs  have  lost  their  Independence."' 
However,  a united  Arab  nation  would  have  the  population  and 
the  wealth  necessary  to  preserve  Independence  of  the  Arabs." 

To  this  end,  the  Libyan  regime  has  engaged  In  a series 
of  actions  to  bring  about  Arab  unity.  The  most  famous  of 
course  Is  the  unification  plan  between  Egypt  and  Libya.  in 
this  problem  area  the  Libyans  have  demonstrated  that  their 
urge  to  bring  things  to  fruition  Is  greater  than  that  of  the 
Egyptians.  At  another  time  Kaddafl  offered  to  Mr.  Bourgulba 
I the  leadership  of  a unified  Libya  and  Tunisia."  The  urging 

of  Arab  unity  Is  a constant  and  tiresome  theme  In  their  public 
speeches.  in  addition,  Kaddafl  has  evolved  a theory  of  Arab 
unity  which  Is  worth  quoting  at  length.  He  begins  by  positing 

three  mechanisms  for  producing  unity. 

The  first  method  of  Arab  unity  Is  the  ideal 
one  which  Abd  an-Naslr  advocated:  the  unl- 

I i ty  of  the  revolutionary  regimes  which  believe 

In  freedom,  socialism  and  unity,  which  will 
unite  when  the  revolution  takes  place  In 
their  respective  countries. 

The  second  method  of  reunion  Is  that  we 
should  abandon  the  Ideal  method  for 

> 1 
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achieving  Arab  unity  and  try  to  bring 
the  Arabs  together  within  the  present 
regimes--the  monarchy, the  republic 
the  amirate,  the  feudal  state  and  the 
socialist  state. 

The  third  method  of  Arab  unity  is 
that  of  conques t““un I ted  Arab  forces 
should  conquer  Arab  countries,  in 
order  to  achieve  unity  by  force. 

His  assessment  of  the  situation  is  that  the  second  method 
will  not  work  and  the  first  cannot  be  depended  on,  so  he 
offers  the  following  strategy:  ...should  the  regimes  fall 
to  unite  themselves  In  their  present  form,  then  revolutions 
should  break  out  to  achieve  Arab  unity.  A revolutionary 

tide  and  conquest  should  break  out  to  achieve  Arab  unity. 

1 ^ 

Ail  this  area  must  flare  up  to  achieve  an  Arab  unity. 

For  this  reason  the  correspondent  for  the  Econom i s t ob- 
serves that  "President  Kaddafi  of  Libya  does  not  conceal 

his  hopes  or  his  ambitions.  Libya  is  to  do  for  the  Arab 

1 

world  what  Prussia  did  for  the  unification  of  Germany." 

The  approach  of  the  Libyan  regime  to  the  solution  of 
other  foreign  policy  problems  has  also  been  active.  in 
reference  to  the  Israel  problem  it  has  been  reported  that 
Libyan  commandos  were  fighting  along  with  the  Palestinian 
Feyadeen’^  and  Kaddafi  has  offered  to  open  Libyan  territory 


and  to  pick  up  the  tab  for  the  training  of  any  Arab  who  was 
willing  to  join  the  battle. 17  The  Libyan  regime  has  also 
confronted  the  perceived  imperialist  threat  with  aggressive 
action  by  supporting  financially  the  revolutionary  enemies 
of  the  so-called  Imperialist  powers.  Money  has  been  given 
to  Malta. 18  to  Uganda. 15  to  the  Philippine  Moslems. 2°  to 
Equitorial  Guinea. 21  to  the  United  Arab  Republic. ^2  to 
Syria. 23  to  South  Yemen. 2l*  and  to  Black  Muslims  In  Chicago. 25 
Threats  have  been  made  to  send  armies  Into  the  Spanish  Sahara 
to  generate  a revo 1 u 1 1 on  . 26  m all.  the  regime  has  given 
about  $1.5  billion  in  aid  to  the  revolutionaries  of  the  world, 
And  it  has  directly  acted  against  the  -imperialist  powers  by 
nationalizing  their  petroleum  facilities  as  political  moves. 2' 
The  place  of  its  foreign  policy  goals  In  its  hierarchy 

of  desires  has  been  made  clear  by  the  Libyan  leadership.  The 
amount  of  weaponry  purchased,  the  amount  of  financial  aid 
given,  the  amount  of  activity  devoted  to  foreign  affairs  all 
suggest  that  the  regimes  most  important  goals  are  the  foreign 
policy  ones.  This  supposition  is  supported  by  the  direct 

testimony  of  Mr.  Kacldafl: 

"Brothers,  we  cannot  act  as  people  did  In 
the  past  when,  on  the  pretext  of  domestic 
Interests,  they  sought  to  evade  national 
duty  toward  their  nation.  Brothers,  we 
assure  you  that  domestic  problems  will 
never  affect  our  attitude  toward  Arab 


-5- 


reality  and  destiny  and  toward  the  enemies 
of  Arab  I sm.  " 

As  a caveat  It  should  be  noted  that  some  evidence  does 
exist  to  Indicate  that  the  Libyan  fervor  In  foreign  policy 
Is  not  as  great  as  the  rhetoric  may  exist.  First,  there 
seems  to  be  a concern  with  the  Importance  of  Libya  In  the 
Arab  camp  and  an  intention  to  advance  that  Importance.  Thus 
Kaddafl  had  complained  long  ago  about  the  exclusion  of  Libya 
from  the  central  planning  councils  of  Arab  strategy^^  and 
that  was  the  reason  given  for  the  withholding  of  Libyan  military 
support  In  the  recent  war.  Second,  much  of  the  financial  aid 
may  be  largely  symbolic.  The  Econom I s t reports  that  Libyan 
assistance  did  not  go  to  the  PLO  central  fund,  and  that  money 
which  was  given  to  splinter  organizations  did  not  have  maximum 
benefit  because  the  Libyans  caused  currency  difficulties  over 
the  transfer  of  contributions.^® 

In  the  area  of  domestic  affairs  the  goal  of  minimizing 
dependence  has  to  be  seen  as  a significant  one  for  the  Libyan 
leadership.  In  the  oil  sector  the  regime  has  undertaken  a 
series  of  significant  actions  to  assert  control,  Including 
the  nationalization  of  the  largest  producers.  One  could 
question  the  relationship  of  these  actions  to  the  goal  of 
minimizing  dependence,  given  the  political  Impetus  to  nation- 
alize, were  It  not  for  the  history  of  Libyan  nationalizations 
In  non-petroleum  sectors  of  the  economy.  In  1971  and  early 
1972,  the  following  actions  had  been  taken:  all  minerals 
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have  been  declared  state  property, road  transport  was 
national Ized, 32  National  Supplies  Corporation  set  up  to 
control  imports  and  marketing  of  essential  commod 1 t ! e s , 3 3 
four  insurance  companies  na  t i ona  1 1 zed  , 3 **  state  owned  con 
struction  company  es tab  1 1 s hed  , 3 5 all  three  oil  dlstrlbuti^ 
companies  amalgamated  into  one,^^  establish  General  Agri- 
cultural Committee  to  run  state  owned  lano  on  a commercial 
basis, 37  create  commission  to  control  Import  and  sale  of 
agricultural  machinery, 3^  the  medicine  trade  was  na 1 1 ona 1 1 zed , 3 9 
a state  tobacco  authority  created  to  control  importation  and 
quality  of  p r oduc  t i on  , '*0  the  machinery  companies  were  nation- 
alized.'*’ The  record  in  this  area  is  quite  breath-taking. 

Th^  pxtenslve  record  of  Libyan  nationalizations  indicates 


that  it  probably  is  willing  to  forego  private  industry  as  a 
source  of  assistance  in  development  and  rely  on  the  governmen' 
tal  budget.  The  reason  for  that  decision  Is  likely  that  the 
government  has  not  generally  been  pressed  for  finances,  due 
to  the  money-making  power  of  petroleum  and  to  the  small 
Libyan  population.  The  small  population  puts  a natural  limit 
on  the  capacity  of  the  nation  to  adopt  expensive  development 
programs.  Moreover,  various  bottlenecks  make  it  impossible 
for  the  economy  to  absorb  investment  above  a certain  level. 

Turning  to  the  ways  that  Libya  spends  its  money,  a 
number  of  Insights  into  their  priorities  can  be  seen.  The 
relevant  data  on  their  relative  expenditures  are  given  in 
Table  1.  It  would  appear  that  the  breakdowns  In  the  budget 
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can  be  classed  Into  three  groups  according  to  the  amount 
allocated.  Four  areas  are  allocated  significantly  more  than 
the  others,  those  being  agriculture  and  agrarian  reform,  in- 
dustry, transportation  and  communication  and  housing  and  util- 
ities. Then  there  is  a group  of  allocations  Indicating  middling 
priority:  petroleum,  education,  electricity  and  local  administra 

tlon.  Then  comes  a set  of  low  priority  Items:  public  health, 
labor  and  social  affairs.  Information  and  culture,  projects 
reserve,  economy  and  tourism,  and  planning  and  management. 

However,  this  does  not  accord  with  our  breakdown  of 
national  goals  in  the  first  part,  so  we  need  to  look  more 
deeply  into  the  problem.  While  the  titles  of  the  areas  In 
the  budget  are  sort  of  opaque  concerning  what  they  refer  to 
in  program  terms,  we  can  make  some  reasonable  Inferences. 

First  of  all,  those  goals  which  were  classed  under  the  humani- 
tarian banner  are  relatively  dispersed  throughout  the  budget. 

If  we  sum  up  the  categories  housing  and  utilities,  education, 
public  health,  and  labor  and  social  we  see  that  at  least  25.5?: 
of  the  planned  allocations  and  at  least  31-0?;  of  the  1972-3 
budget  allocations  go  to  areas  that  are  clearly  humanitarian 
In  their  Intent.  In  addition,  that  is  likely  to  be  a low 
estimate  since  some  of  the  funds  going  to  agrarian  reform  and 
local  administration  are  likely  to  be  Intended  to  serve  humani- 
tarian purposes.  So  humanitarian  goals  are  a significant  part 
of  the  Libyan  goal  framework. 


Table  1:  Percentage 


breakdown  of  Libyan  expenditures,  by  problem 


I ndus  try 

Agriculture  6 Agrarian  Reform 
Transportation  & Communication 

Hous ing  6 Uti 1 i ties 

Petrol eum 

Education 

El  ectr  id  ty 

Local  Administration 

Public  Health 

Labor  S Social 

Information  6 Culture 

Projects  Reserve 

Economy  & Tourism 

Planning  6 Management 


3 year  plan 

1972-3  budget 

15.0^ 

13.  U 

\k.2 

14.4 

\k.O 

12.8 

10.9 

14.1 

10.6 

8.6 

9.3 

10.9 

8.8 

8.7 

B.S 

8.2 

3.9 

3.8 

1 .k 

2.2 

1.3 

1 .7 

1 .0 

.2 

.7 

.8 

.2 

Total 


100.0 


100.0 
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Another  modification  that  might  be  made  In  the  apparent 
relation  of  things  would  be  the  relationship  of  agriculture 
and  industry.  In  the  budget  data  they  are  very  close  In  the 
amounts  allocated.  But  a closer  Inspection  of  the  planned 
projects  in  the  industrial  area  Indicate  that  agriculture  Is 
far  more  significant  because  many  of  the  Industrial  projects 
actually  are  food  processing  projects  and  serve  the  purpose 
of  making  Libya  agriculturally  more  Independent.  Thus  of  29 
industrial  projects  under  contract  in  October  of  1972,  at 
least  8 were  Involved  In  the  creation  of  food  processing  fa- 
c I I 1 1 1 es . 

Another  important  aspect  of  the  industrial  development 
program  of  the  Libyan  regime  Is  that  It's  orientation  is 
primarily  toward  small  Industries.  Of  the  projects  under 
contract  In  1972,  five  Involved  the  clothing  industry. 

Another  thing  about  the  Industrial  program  Is  the  con- 
cern with  construction.  Of  the  29  projects,  four  were  con- 
cerned with  that  Industry.  Also,  combined  with  the  emphasis 
on  food  processing  and  with  clothing  production,  the  construc- 
tion material  industry  Indicates  that  one  of  the  main  purposes 
of  the  Industrial  development  of  Libya  has  been  to  produce  for 
domestic  consumption  and  to  not  be  too  concerned  with  producing 

for  export . 

Agricultural  strategy  appears  to  be  mainly  related  to 
two  things.  First,  the  agricultural  part  of  the  development 
budget  Is  largely  focused  on  four  main  regional  development 
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pro.ie'-ts:  1)  the  al-Jafara  plain,  2)  Jebel  al-Akhdar,  3) 

al-Kufra  and  al-Sarir,  ^4 ) al-Shati,  al-Ajal  and  Traghen. 

In  addition,  preliminary  studies  have  been  contracted  for 
the  improvement  of  20,000  hectares  of  pasture  land  In  Sitre 
region  and  for  a climatic  and  hydrological  surveys  of  20,000 
hectares  in  Wadi  el-Ramel  region. '♦B  Details  of  what  Is  In- 
volved In  these  agricultural  development  projects  are  scarce, 
but  for  the  Jebel  al-Akhdar  region  the  building  of  dams  and 
reservoirs  and  an  atomic  powered  desalination  plant  are  In- 

A t ^ ^ 

tended  to  aid  In  the  reclamation  of  land  from  the  desert. 

This  suggests  that  the  primary  goal  is  to  Increase  the  amount 
of  arable  land.  This  suggestion  Is  fortified  by  the  actions 
of  the  Minister  of  Agriculture  and  Agrarian  Reform,  who  called 
on  Libyans  who  owned  capital  to  Invest  In  agricultural  projects 
for  the  expressed  reason  of  Increasing  the  amount  of  area  under 

cu 1 1 1 vat  I on . 

The  second  aspect  of  agricultural  strategy  also  Involved 
an  Increase  in  the  territory  under  cultivaticn.  Specifically, 
the  land  owned  by  Italians  and  Jews,  much  of  which  was  appar- 
ently Inactive,  was  expropriated  and  distributed  to  Libyan 

peasan  ts  . 

The  regimes  attitude  toward  the  capitalization  of  agri- 
culture Is  not  entirely  clear.  Although  a commission  has 
been  set  up  to  control  the  import  of  agricultural  machinery. 

It  Is  not  clear  how  that  machinery  Is  to  be  used.  In  view  of 
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the fact  that  peasants  are  not  discouraged  from  keeping  down 
on  the  farm  and  that  there  Is  no  apparent  policy  of  creating 
rural  cooperatives.  A distinct  possibility  Is  that  the  Gen- 
eral Agricultural  Committee,  alluded  to  earlier,  will  use  the 
machinery  on  lands  reclaimed  from  the  desert. 

Also  In  the  agricultural  sphere,  the  regime  has  been 

pursuing  a diversification  of  produce  through  the  creation 

of  a fishing  Industry.  It  has  set  it  up  jointly  with  Tunisia. 

Libya  has  built  three  Ice  factories  and  Is  In  the  process  of 

k 8 

building  canning  factories  to  supplement  the  fleet. 

In  the  petroleum  sector  the  behavior  of  the  Libyan  regime 
has  been  eratic.  It  has  made  some  policy  moves  toward  Incre- 
asing oil  revenues  but  has  also  made  some  which  went  In  the 
opposite  direction.  At  least  four  times  In  the  time  period 
1971-1972  trie  regime  has  demanded  either  an  Increase  In  the 
posted  price  and/or  the  tax  rate  on  crude  oil. ^9  On  the  other 
hand.  It  has  also  required  the  petroleum  companies  to  reduce 
production  a number  of  times. 5°  What  this  suggests  Is  that 
so  long  as  Libya  Is  In  good  financial  straits  It  chooses  to 
conserve  Its  petroleum  reserves  and  maintain  oil  revenues 
through  price  and  tax  Increases.  One  can  surmise  that  If  the 
situation  changed  and  Libya  became  In  a financial  bind,  the 
strategy  would  change  and  conservation  of  reserves  would  be 
jettisoned  In  favor  of  Increasing  revenue  through  Increased 

production. 

Also,  Libya  has  not  appeared  too  eager  to  get  the  fu»l 


-12- 


cut  of  the  oil  profits  through  nationalization.  Although 
seeking  to  exert  control  over  the  oil  companies  and  to 
eventually  take  over  full  ownership,  the  Libyan  government 
has  only  nationalized  completely  for  blatantly  political 
reasons.  British  Petroleum  was  nationalized  in  retaliation 
for  Iran's  take  over  of  the  Tumbs  Islands.  American  concerns 
were  nationalized  this  year  because  of  American  Middle  East 
Pol  icy. 

A probable  explanation  for  this  fact  Is  that  the  Libyan 
regime  seems  to  have  made  a conscious  choice  to  use  the 
petroleum  companies  to  accomplish  tasks  for  them.  Thus  the 
companies  were  put  under  pressure  at  various  times  to  Invest 
in  petroleum  projects,  especially  exploratory  drilling,  but 
also  to  Invest  in  agricultural.  Industrial  and  mining  ventures 
The  reason  seems  to  be  that  the  Libyan  regime  has  decided  that 
it  needs  the  technical  skills  possessed  by  the  oil  companies 
more  than  It  needs  the  Increased  revenues  or  satisfaction  of 

owning  the  petroleum  companies. 

The  final  comment  which  needs  to  be  made  in  reference 
to  the  petroleum  sector  is  that  the  regime  does  seem  to 
place  some  value  on  developing  national  control  over  the 
finished  form  of  petroleum  products  and  on  having  a share  In 
the  upstream  facilities.  They  have  plans  for  a gas  complex 
at  Benghazi  and  a methanol  plant  at  Brega.  They  have  also 
built  a pipeline  to  a Sudanese  steel  mlll52  have  Invested 

over  $^48  million  In  a tanker  fleet. 53  Thus  a goal  of  the 
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regime  seems  to  be  to  create  an  Integrated  petroleum  Industry 
in  LI bya . 

Turning  to  the  main  areas  of  bottlenecks  In  development, 
Infrastructure  and  manpower,  there  are  what  appear  to  be  con- 
certed efforts  to  overcome  them.  One  of  the  single  largest 
items  In  the  development  budget  Is  for  roads  and  another  large 
project  Is  in  development  of  ports.  The  data  do  not  allow  a 
-breakdown  of  these  expenditures  In  terms  of  their  relative 
impact  on  Industry,  agriculture  or  petroleum,  although  the 
allotments  for  ports  Is  probably  more  Industry  and  petrol^'um 
oriented.  Nor  do  the  data  Indicate  if  "enough"  Is  being  spent 
on  these  areas,  although  given  the  concentration  of  population 

and  economic  activity  near  the  coast  It  Is  probable  that  sup- 

« 

plying  the  country  with  adequate  roads  Is  an  easier  task  than 
In  a country  where  things  are  more  spread  out. 

In  manpower,  the  regime  Is  pursuing  a number  of  approaches. 
In  order  to  meet  their  Immediate  needs  they  have  adopted  three 
techniques.  The  most  Important  has  been  to  seek  the  assistance 
of  foreign  technicians,  with  a variant  of  seeking  to  hire 
foreign  technicians  (from  Kuwait  and  Malta).  The  second  most 
Important  has  been  to  seek  to  keep  technicians  associated  with 
private  enterprise  In  the  country.  The  third  and  most  Imanlna- 
tlve,  and  also  least  frequent.  Is  exemplified  by  the  deal  with 
a British  company  In  which  the  company  and  the  government  would 
both  put  up  capital  for  a petrochemical  complex  with  the  British 
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firm helping  to  operate  and  market  the  finished  product. 5^ 

There  is  only  one  case  of  long-term  needs  being  met  through 
training  of  Libyans  by  foreign  technicians  so  in  that  respect 
the  manpower  orientation  of  the  regime  is  very  much  short-run. 

On  the  other  hand,  they  also  have  long-run  concerns,  and  the 
importance  of  these  are  reflected  In  the  education  budget. 

By  far  the  most  Important  part  of  the  education  budget  is 
allocated  to  elementary  schools.  The  next  largest  part  is 
In  the  Libyan  University.  But  since  the  university  is  very 
much  oriented  toward  the  practical  aspects  of  life  rather  than 
the  liberal  arts,  the  university  allocation  can  be  considered 
as  a vocational  training  allocation.  All  this  suggests  that 
the  manpower  goals  of  the  regime  are  to  tread  water  on  short- 
term nbeds,  to  develop  a large  pool  of  literate  citizens  and 
to  funnel  them  as  quick, y as  possible  into  skilled  occupations 
through  vocational  training. 

in  the  area  of  financing  development,  the  preferences  of 
the  regime  are  fairly  clear.  They  prefer  to  finance  projects 
through  internally  generated  funds.  Where  that  is  inadequate 
they  prefer  to  increase  taxe:-.  mostly  on  the  petroleum  com- 
panies but  not  totally.  The  traditional  Islamic  wealth  tax 
was  reimposed55  and  pressure  was  brought  to  bear  on  persons 
to  make  voluntary  contributions  to  development  projects. 5^ 
in  line  with  their  phobia  against  dependence  on  external  entities 
the  regime  did  not  resort  to  financing  any  projects  through  long- 
term loans  or  through  foreign  aid.  it  dealt  predominantly  in 
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cash,  using  barter  a r r a nge:T>en  t s only  once,  and  then  due  to  a 
pinch  created  by  the  decrease  in  sales  due  to  the  British 
Petroleum  conflict.  In  terms  of  long-range  financial  goals 
there  seems  to  be  no  Interest  in  investment  in  projects  in 
other  countries,  the  only  move  made  in  that  direction  being 
seme  investments  in  Malta  which  were  more  foreign  aid  than 
economic  decision. 


Saudi  Arabia's  Goals 


Of  the  five  countries  treated  in  this  paper,  Saudi 
Arabia  is  the  only  one  whose  leadership  does  njt  claim  to 
be  involved  in  a revolution.  Saudi  Arabia  is  referred  to 
as  a conservative  nation  by  its  friends  and  as  a reactionary 
one  by  its  enemies.  its  goals  are  appropriate  to  a nation 
so  perceived. 

Saudi  Arabia's  two  main  goals  are  to  preserve  a balanced 
budget  and  to  achieve  a pair  of  foreign  policy  goals.  The 
foreign  policy  goals  are  to  aid  the  Arab  states  bordering 
Israel  and  to  maintain  Influence  over  events  in  the  Persian 
Gulf.  Support  for  this  assertion  Is  found  In  Saudi  behavior 
during  a financial  crisis  following  the  1967  Arab-lsraeli  war. 
Saudi  Arabia  committed  itself  to  providing  massive  assistance 
to  the  Arab  states  on  the  front  line.  This  aid  came  out  of 
the  General  Reserve  Fund  that  had  been  built  up  through  cautious 
spending  policies.  At  the  same  time  a conflict  developed  with 
the  Syrians  over  the  Trans-Arab  I an  Pipeline  (Tapline)  and  no 
oil  could  be  pumped.  Therefore,  the  General  Reserve  Fund 
could  not  be  supplemented  with  new  funds  and  quickly  eroded. 

By  1969  the  Fund  was  exhausted,  and  the  government  decision 
was  to  cut  back  on  allocations  for  developemnt  projects,  con- 
tinue in  defense  development,  meet  its  foreign  aid  obligations 
and  Impose  some  new  taxes,  but  not  to  go  Into  debt.^^ 

Budget  data  also  support  this  assertion  of  pr lor i t i es . 


Allocations  for  agencies  of  the  government  interested  in 
security  (Ministry  of  Defense,  National  Guard,  Ministry  of 
Internal  Affairs,  and  General  Intelligence)  have  consistently 
gobbled  up  over  30?;  of  the  budget  and  in  most  years  have 

gobbled  up  more  than  1*0^. 59 

The  next  two  most  favored  goals  are  indicative  of  the 
development  strategy  of  the  Saudi  Arabian  regime.  The  strategy 
seems  to  be  to  build  up  the  national  infrastructure  so  that 
an  environment  for  modern  industry  and  agriculture  to  flourish 
exists,  but  not  to  directly  build  up  those  sectors  to  any  great 
degree.  Thus  the  second  most  heavily  budgeted  sector  of  the 
economy  is  the  communications  sector,  which  receives  over  lOt. 
of  the  budget.  The  lion's  share  of  the  communications  budget 
goes  to  road  building.  In  1971  (1390-1391)  there  were  a total 
of  1,286  kilometers  of  road  under  construction  and  an  additional 

5,788  were  in  the  planning  stage. 

The  next  highest  allocatlcn  has  gone  to  the  education 
ministry,  ranging  over  the  last  four  years  between  6. 5^-10. 7^ 
of  the  budget  and  increasing  In  the  last  two  years.  The 
stated  purpose  of  high  educational  expenditures  is  to  provide 
needed  manpower  for  future  development.  Most  of  the  education- 
al expenditure  appears  to  go  into  primary  and  secondary  educa 
tion.  The  government  has  also  instituted  an  ant  1 - 1 1 1 1 tcracy 
program  to  be  Implemented  over  a twenty  year  period. 

A major  change  In  the  budgeting  behavior  of  the  Saudi 
Government  thot  may  be  significant  Is  the  rapid  increase 
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of  the  Ministry  of  Foreign  Affairs: 

"Iran’s  spectacular  economic  growth  over  the 
past  eight  years,  which  shows  no  sign  of 
letting  up,  Is  largely  the  result  of  two 
factors:  far-sighted  government  policies 

which  have  created  the  necessary  physical 
Infrastructure  and  business  confidence, 
on  the  one  hand,  and  an  active,  relative 
ly  unfettered  class  of  businessmen  and 
Industrialists,  on  the  other.  The  re- 
lationship between  the  public  and  pri- 
vate sectors  In  Iran  Is  an  unusually 
amicable  one,  with  the  government  res- 
ponsible for  heavy  and  basic  Indus- 
tries and  setting  overall  guidelines; 
and  free  enterprise,  both  domestic  and 
foreign, hard  at  work  In  most  spheres 
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of  economic  activity." 

Iranian  projects  In  the  area  of  heavy  Industry  Include 
the  Aryamehr  steel  mill  near  Esfahan,  a heavy  machinery  plant 
at  Arak,  an  aluminum  smelter  at  Arak,  a tractor  factory  at 
Tabriz  and  a machine  tool  factory  at  the  same  place.  Pri- 
vate Investment  activity  In  Iran  In  the  period  1967-1971  re- 
sulted in  ^he  creation  of  500  factories  In  such  areas  as  rubber 
paper,  cement,  glass,  electrical  goods,  textiles,  food  process- 
ing, and  others.'^® 


Iran  has  declared  there  to  be  three  main  purposes  in 
its  industrialization  drive:  seif“sufficiency  In  consumer 

goods,  production  of  capital  goods  and  production  of  indus- 
trial goods  for  exportJ^I  |n  order  to  encourage  private 
investment  the  government  has  offered  what  It  calls  "generous 
tax  holidays,  bonuses  and  other  i ncen t i v e s . " * ^ ^ As  an  addi- 
tional encouragement  to  private  enterprise  the  government  has 
avoided  nationalization  actions  against  private  enterprise 
outside  the  petroleum  sector,  and  its  recent  actions  there 
were  quite  moderate  compared  to  those  of  the  other  Arab  nations,. 

Another  aspect  of  economic  development  to  which  the  Iran- 
ian leadership  has  devoted  considerable  attention  Is  agriculture. 
Iranian  strategy  in  agriculture  has  been  to  move  to  modern 
methods  of  farming.  This  has  been  carried  out  In  a number  of 
ways.  The  amount  of  land  under  cultivation  has  been  increased 
through  an  extensive  program  of  dam-building  and  subsequent 
irrigation  of  the  land.  So  far,  611,000  hectares  of  land  have 
been  bought  under  irrigation  as  a result  of  the  building  of 
seven  dams,  an  additional  814,000  hectares  will  be  irrigated 

as  a result  of  two  dams  under  construction  and  185,000  more 

1 3 1* 

will  be  as  a result  of  four  dams  in  the  planning  stage. 

In  order  to  shift  the  agricultural  sector  to  a large 
basis,  three  steps  have  been  taken.  First,  farmers  cooper- 
atives have  been  created.  So  far  there  are  close  to  8,000 
cooperatives  organized  into  cooperative  federations.  There 
are  facilities  available  to  grant  credits  to  the  cooperatives. 
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A second  approach  has  been  to  create  government-owned  farming 
corporations.  There  are  2?  such  entities  which  farm  over 
105,000  hectares  of  land.  The  third  way  that  large  scale 
agriculture  is  sought  is  through  the  encouragement  by  the  gov- 
ernment of  the  establishment  of  agri-business  by  private  corpor- 
ations. 

Both  industrialization  and  agricultural  development  have 
been  promoted  through  rather  extensive  governmental  programs 
of  infrastructural  creation.  Except  for  defense  the  expen- 
ditures of  the  government  on  Communications  and  Telecommunica- 
tions In  the  largest  single  Item  in  the  general  budget,  con- 
stituting 12.8;i;  of  the  total.  The  lion's  share  of  this  appears 
to  go  into  road  and  railroad  construction,  both  major  paved 
highways  between  industrial  and  commercial  centers  and  feeders 
roads  for  agricultural  use.  In  addition  the  government  allo- 
cates a significant  amount  {k.2l  of  the  general  budget)  for 
electrical  supply,  an  allocation  which  appears  to  be  Indepen- 
dent of  the  expenditures  Involved  in  establishing  generating 

facilities  in  the  major  dams.’^^ 

The  placement  of  economic  development  as  the  second  most 
Important  goal  of  the  regime  Is  at  least  deuatable  because  the 
regime  also  allocates  a great  dea!  of  resources  to  the  humani- 
tarian goals  that  It  pursues.  The  second  highest  non-military 
I tern  in  the  budget  is  education,  at  10%  of  the  general  budget. 
^nd  10.7%  of  the  budget  Is  allocated  to  other  aspects  of  social 


af f a 1 rs . 
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But  it  Is  plausible  to  argue  that  this  emphasis  on  socia 
needs  Is  partly  illusory.  The  government  places  great  emphasis 
on  education  partly  because  of  the  perceived  Importcnce  of 
education  to  economic  development.  Thus  expenditures  on  educa- 
tion are  somewhat  like  expenditures  on  development.  Further- 
more. the  government  is  making  great  efforts  to  reorient  educa- 
tion at  the  secondary  level  away  from  -theoretical  secondary 
educatlon"’37  toward  vocational  and  technical  education.  And 
at  the  level  of  higher  education  there  is  an  explicit  Intention 

of  producing  persons  with  the  skills  to  fill  highly  specialized 

1^0 

manpower  needs  In  the  economy. 

Despite  this  caveat  the  commitment  of  the  regime  to  the 
attainment  of  hunanltarlan  ends  appears  to  be  quite  significant. 
The  two  areas  of  greatest  concern  seem  to  be  the  health  area 
and  social  Insurance.  The  construction  of  hospital  facilities 
and  urban  clinics  have  been  the  main  thrust  of  the  government 
health  care  program.  The  social  Insurance  program  covers  over 
800,000  workers. 139  Additional  programs  under  the  social 
acltvitles  area  Include  such  things  as  sewerage,  water  facilities, 
flre-flghting.  home  loans,  village  electrification,  rural  road 
work  and  provision  of  recreational  facilities. 

The  government  does  not  seem  to  place  too  high  a v*lue 
on  provision  of  consumer  goods  to  the  public,  as  evidenced  by 
their  emphasis  on  Industry  with  export  potential  (the  1970's 
have  been  proclaimed  the  "Export  Promotion  Decade")  and  by  the 
governments  use  of  Importing  consumer  goods  as  an  antl-lnfla- 
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tion  weapon  rather  than  as  a means  of  promoting  public  welfare. 

The  petroleum  sector  is  a major  concern  of  the  government. 

As  the  Econom i s t ^ has  observed 

"...  the  Iranians  reckon  that  they  have  25  years' 
grace  before  their  oil  reserves  run  out  or  are 
superceded  by  new  forms  of  energy.  By  then  Iran 
has  got  to  be  well  established  as  an  exporter 
of  'sophisticated  industrial  machinery'  as  the 
Prime  Minister,  Mr.  Hoveyda,  puts  it." 

What  this  means  is  that  Iran  has  to  wring  out  of  the  petrolecm 
sector  what  it  can  while  it  can.  Their  approach  has  been  to 
attempt  to  maximize  the  amount  of  petroleum  exported  and  the 
price  of  that  which  is  exported.  in  order  to  Increase  the 
amount  of  petroleum  exported  the  regime  has  attempted  to  keep 
the  private  companies  of  the  oil  consortium  involved  in  the 
extraction  of  crude  oil  by  not  participating  in  the  participa- 
tion deal  worked  out  by  Mr.  Yamanl  of  Saudi  Arabia.  Rather, 
it  attempted  to  get  the  oil  companies  to  Increase  the  amount 
of  petroleum  they  could  pump.  in  addition,  the  regime  has 
Invested  heavily  in  upstream  capacity  in  order  to  Increase 
the  flow  of  c.ude  oil.  it  has  initiated  a project  to  build 
a pipeline  from  the  oil  fields  of  southern  Iran  to  the  Turkish 
port  of  Iskanderun  In  order  to  circumvent  the  problem  of  getting 
oil  to  Europe  when  the  Suez  Canal  is  closed.*^*  it  has  created 
a nuniber  of  new  ports  (notably  at  Bushehr  and  at  Bandar  Abbas) 
and  hiis  created  new  facilities  for  loading  tankers  off-shore 
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In  the  Persian  Gulf.*^^ 

Actions  to  increase  the  cost  of  petroleum  include  actions 
to  increase  the  posted  price  and  the  tax  rate  on  oil  produced 
by  consortium  companies  and  to  increase  the  price  of  oil  sold 

by  NO  I C . 

In  regards  to  the  two  main  bottlenecks  in  the  Iranian 
development  program,  manpower  and  finances,  the  government 
handles  them  fairly  well  with  one  policy,  that  of  encouraging 
private  Investment.  By  doing  that  It  uses  the  financial  and 
manpower  resources  of  private  enterprise  to  free  Indigenous 

manpower  and  money  for  other  purposes. 

Other  aspects  of  Iran's  financial  strategy  warrant  attention. 
It's  primary  source  of  funds  has  been  and  is  increasingly  the 
sale  of  petroleum.  But  that  Is  not  the  only  or  the  most  desired 
source  of  Iranian  finances.  Two  other  sources  are  Intended  to 
be  the  main  ones  In  the  future.  One  is  the  export  of  manufac- 
tured goods.  Indeed,  Iran  has  been  very  emphatic  In  Its 
Insistence  that  Industry  which  Is  set  up  In  Iran  have  export 
potential.  The  other  financial  strategy  Is  for  NIOC  to  Invest 
In  profit-making  oil  ventures  In  other  nations.  For  example. 

It  Is  a partner  of  British  Petroleum  In  Exploration  of  the 
North  Sea  for  oil  deposits.  It  has  a minority  Interest  In 
small  refineries  In  Madras  and  In  South  Africa’'*^  and  Is 
negotiating  with  Belgian  and  Greek  authorities  for  the  creation 
of  jointly  owned  refineries  In  those  countries. 
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Iran  has  also  extensively  used  long-term  loans  to  finance 
development  projects,  so  much  so  that  over  of  foreign  ex- 
change payments  are  now  for  Interest  on  long-term  foreign  loans 
and  credit.  Foreign  assistance  has  also  been  drawn  upon  In 
Industrialization,  most  of  It  coming  from  the  nations  of  the 
Communist  bloc.  Nor  has  the  regime  been  Joath  to  turn  to 
bartering  arrangements,  the  most  notable  be'ng  the  repayment 
of  Soviets  for  the  Aryamehr  steel  mill  with  natural  gas.  But 
neither  foreign  aid  nor  bartering  appear  to  be  main  elements 

In  Iranian  financial  strategy. 

The  one  goal  which  Is  not  highly  valued  by  the  Iranian 
regime  is  the  minimization  of  dependence.  Th't  Is  Indicated 
by  the  efforts  to  Induce  private  Investment  and  by  the  Intention 
to  make  Iran  an  exporter.  In  distinction  to  making  Iran  self- 
sufficient. 


Algeria's  Goa  I s 

Algerian  Ideology  proclaims  Itself  as  revolutionary. 

But  Algeria  could  reasonably  be  called  "The  Quiet  Revolution- 
ary," for  its  emphasis  under  the  Boumedlene  regime  has  been 
primarily  to  pursue  Internal  economic  development  through 
massive  Industrialization.  Because  of  this  Inward  orientation 
Its  actions  In  foreign  policy  have  been  relatively  unspectacu- 
lar, Its  major  subs tant I ve'  preoccupat Ion  being  the  forging  of 
a trade  policy  to  complement  domestic  efforts  at  Industriall- 

za  t I on . 

The  fountainhead  of  Algerian  goals  seems  to  be  a desire 
to  achieve  certain  humanitarian  goals  related  to  the  Income 
level  of  Algerian  citizens.  Mr.  Boumedlene  states  that  "our 
national  wealth  must  be  exploited  at  home  so  that  the  Algerian 
citizen  may  profit  from  It. "5’  A State  Department  officer  In 

Algeria  buttresses  this  conclusion. 

A leading  goal  (of  the  second  four  year  plan)  Is 
the  elimination  of  unemployment  of  1980  so  that 


ii 


I 


each  head  of  family  is  adequately  employed.  The 

governmen t wou  I d hope  to  strongly  diminish  under 

employment  and  to  eliminate  unemployment.  The 

second  objective  would  be  to  raise  the  Income 

earnings  of  each  family  to  wipe  out  malnutrition 

ii92 

and  to  redistribute  per  capita  national  Income. 

The  way  in  which  the  government  means  to  reach  this  objective 
Is  unmistakably  clear.  It  means  to  do  so  through  an  Intensive 
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program  of  Industrial  development.  Indeed,  all  the  goals  of 
the  regime  seem  to  be  centered  around  the  goal  of  Industriali- 
zation. Consider  Boumedlene's  assertion  concerning  agrarian 
change:  "True  agricultural  development  does  not  prectde  Indus 

try  but  proceeds  from  Industry. "93  He  provides  us  with  a more 
detailed  argument  as  to  why  this  Is  so,  and  at  the  same  time 
relates  extractive  sectors  to  1 ndus t ra I I zat Ion . 

The  mineral  ore  of  the  Ouenza,  for  example, 
must  be  transformed  Into  steel  In  our  factories, 
and  It  Is  this  steel  which  will  enable  us  to 
manufacture  the  tractors  necessary  for  the 
evolution  of  our  agriculture  ...  In  the  same 
way,  the  manufacture  of  large  quantities  of 
fertilizer  Is  a prerequisite  for  the  develop- 
ment of  the  agricultural  world  and,  consequently, 
for  raising  the  living  standard  of  the  Algerian 
farmer.  This  necessitates  the  processing  of 
derlvates  of  petroleum  and  gas  achieved  at  Arzew 

and  the  handling  of  phosphates  from  Djebel  Onk 
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realized  at  Annaba.-' 

Analysis  of  the  Algerian  budget  reveals  significant  data 
on  the  regime's  goal  structure.  The  budget  Is  divided  Into 
three  sections:  administrative.  Investment,  and  public  cor- 
poration, the  last  two  constituting  the  development  budget. 
Table  shows  the  percentage  breakdown  of  the  Investment 
and  public  corporation  budgets  going  to  various  areas 
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of  government  activity.  The  going  to  Industry  Indicates 


unquestionably  the  primacy  of  Industrialization  as  a national 


goal.  Agricultural  development  comes  In  a distant  second. 


Education's  rating  is  deceptively  low  because  most  of  the  funds 


spent  on  education  are  allocated  In  the  administrative  budget 


In  fact,  education  Is  on  a par  with  agriculture  In  terms  of 


total  spend  1 ng  . 


The  structure  of  the  budget,  with  three  concerns  getting 


so  much  and  the  other  concerns  getting  relatively  so  little 


Indicates  that  the  regime  has  been  extremely  tough-minded  In 


Its  pursuit  of  development.  It  has  focused  on  meeting  needs 


which  It  believes  to  be  prerequisites  of  further  development 


and  has  been  austere  with  other  needs 


A more  detailed  examination  of  the  Algerian  Industrial! 


zatlon  program  Is  worthwhile.  The  budget  allocation  for  Indus- 


try Includes  money  spent  on  petroleum  and  mining.  A consld' 


erable  amount  of  the  Industrial  budget  Is  going  to  petroleum 


facilities.  Some  of  the  projects  under  way  In  the  petroleum 
area  are  1)  two  refineries,  one  recently  completed  at  Arzew, 


one  tendered  for  Skidda,  This  will  bring  to  four  the  number 
of  Algerian  petroleum  ref  I ner les . 2)  Petrochemical  complex 
at  Skidda,  costing  $93  million. This  will  be  the  third 
Algerian  petrochemical  plant. 97  3)  A methanol  and  synthetic 

resin  factory  at  Arzew. 9®  In  addition,  expansion  on  already 


existing  facilities  Is  underway.  Major  gas  projects  Include 


the  expansion  of  the  Arzew  LNG  plant,  completion  of  the  Skidda 


! 


LNG  plant,  a new  LNG  plant  at  Arzew.  In  addition  two  more 

LNG  plants  are  In  the  planning  stage.  Programs  have  also 

built  pipeline  facilities  from  the  gas  fields  to  the  LNG 

oq 

plants,  and  other  supplementary  programs.-'-' 

The  industrial  budget  also  includes  allocations  for  the 
mining  sector.  Although  there  was  some  activity  in  that  sec- 
tor (quadrupling  the  capacity  of  El-Abed  Isad-Zinc  mine,'®® 
increasing  extraction  from  Ouenze  mines)  it  does  not  appear 

to  have  been  highly  invested  In. 

The  amount  spent  on  industrialization  not  related  to 
petroleum  is  still  extensive.  Major  projects  include  a 
factory  to  make  electrical  equipment  (at  a cost  of  $720  million) 
an  auto  plant  costing  $138.78  million, a $73. '♦7  million 
machine  plant, ’03  an  $80.3  million  cement  plant,’®'*  a major 
expansion  of  the  El  Hadjar  steel  complex  at  Annabe,’®^  and 


others . 


The  industrialization  program  seems  to  have  favored  heavy, 
primary  industries  and  to  have  slighted  smaller  Industries 
producing  consumer  goods. 

In  the  agricultural  sector  the  strategy  seems  to  be 
fairly  mixed.  On  the  one  hand,  there  has  been  a thrust  toward 
the  humanitarian  idea  of  land  redistribution.  Thus  on  separate 
occasions  the  state  distributed  its  land  to  peasants  and  aboli- 
shed large  estates  by  legally  limiting  their  size  and  giving 
excess  land  to  the  peasants.’®^  On  the  other  hand  there  has 
been  the  Impulse  towards  doing  agriculture  on  a large  scale. 
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Boumedlme  has  stated: 

To  carry  through  the  agrarian  revolution  success- 
fully it  is  nonetheless  Indispensable  to  advance 
from  the  traditional  methods  of  cultivation 
inherited  from  ccioniaiism  and  jump  right  Into 
the  era  of  modern  exploitation,  having  recourse, 

Inter  alia,  to  mechanization  and  the  building 
of  dams.^®^ 

Thus  a considerable  amount  Is  being  spent  on  Irrigation  projects 
and  on  the  mechanization  of  agriculture.  The  way  that  the  re- 
gime handles  large  scale  agriculture  on  small  scale  units  Is  to 
"encourage"  the  establishment  of  cooperatives  run  In  relatively 
decentralized  fashion  by  the  residents.  Expenditures  on  agrar- 
ian reform  constitute  a package  deal.  Whole  regions  are  allo- 
cated a block  sum  of  money  and  a cooperative  organization  Is 
set  up  simultaneously.  The  money  goes  for  such  obvious  needs 
as  equipment,  but  also  goes  for  drinking  water  projects,  schools 
hospitals,  houses  and  new  factories.  The  amount  of  money  allo- 
cated to  such  regional  development  programs  Is  substantial.  For 
example,  $115.2  million  was  given  to  the  Saida  region  for  Its 

program. ^ 

Another  aspect  of  the  agrarian  program  has  been  Its  change 
In  crop  production.  Algeria  was  faced  with  a surplus  of  wine 
and  thus  vineyards.  Therefore,  the  government  Instituted  a 
program  of  tearing  down  the  vineyards  and  replacing  them  with 
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wheat  fields. Also,  It  set  up  ne-  factories:  one  to  create 
surplus  wine  to  cognac,  another  to  convert  surplus  barley  to 
scotch. In  addition,  it  has  spent  some  money  on  fishing  equip- 
ment and  fish  processing  plants.*^* 

The  massive  Invest, lent  of  the  regime  In  heavy  Industry  and 
agriculture  has  exactid  some  severe  costs.  One  Is  a lack  of 
light  consumer-oriented  Industry.  In  addition.  In  order  to  pre- 
serve its  foreign  exchange  reserves  and  maintain  Its  credit  rat- 
ing the  regime  was  very  austere  in  Its  Import  program.  Consumer 
goods  were  quite  scarce,  as  a result.  That  was  a conscious 
choice  of  the  regime.  Another  cost  paid  was  a severe  underal loca- 
tion to  the  maintenance  of  some  of  the  1 n f r a- s t rue tu re . Very 
little  was  spent  on  development  of  transportation  facilities,  the 
decision  being  to  depend  on  the  facilities  left  over  from  the 
colonial  period.  Also,  there  was  not  enough  spent  on  housing,  so 
that  now  there  is  a minor  crisis  In  that  area.  Finally,  the 
supply  of  power  facilities  has  apparently  been  limited  to  the 
heavily  industrialized  urban  areas  so  that  there  Is  that  addition- 
al discontinuity  in  the  economy.*'^ 

Algeria  has  pursued  Interes.lng  policies  In  order  to  re- 
solve the  problems  created  by  manpower  and  financial  bottlenecks 
in  the  economy.  On  the  manpower  front  the  decision  was  made  to 
rely  on  external  sources  of  technical  and  management  expertise 
In  the  short-run  while  depending  on  education  to  solve  the 
problem  In  the  long-run. 

The  decision  to  rely  on  external  sources  for  short-run 
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manpower  needs  dovetails  nlcelv  with  financial  policy.  Essen- 
tially, that  policy  seems  to  be  to  get  financial  help  from  what- 
ever sources  there  are,  with  one  caveat  conrldered  later.  The 
government  borrowed  extensively  in  the  world  market  from  both 
private  financial  sources  and  from  other  governments.  t 

also  received  extensive  help  In  the  form  of  foreign  aid  and 
technical  a s s 1 s t a nee . ” 5 it  imposed  a very  heavy  direct  income 
tax  on  the  citizens,  exempting  those  with  small  Incomes  and 
those  who  were  small  landowners  (thus  heloi'^n  the  goal  of  Income 
equal  i zat  Ion)  ^ There  was  also  a value-added  tsx,  which  was 
dropped  to  a large  extent  In  the  1972  budget. "7  There  was  an 
effort  to  have  the  public  donate  money  to  the  agricultural  revo- 
lution fund.''®  The  government  also  raised  money  through  the 
export  of  Industrial  goods  other  than  crude  oil. 

In  letting  contracts  for  Industrial  projects  the  government 
had  as  one  of  its  criteria  that  one  company  be  brought  in  to 
take  care  of  the  whole  Job  and  that  It  also  provide  training 
and  Initial  management  services.''®  By  adopting  this  strategy, 
the  regime  is  able  to  advance  two  goals  simultaneously.  First, 

It  meets  manpower  needs  by  guaranteeing  short  run  management 
and  training  for  the  long-run.  Second,  It  helps  meet  th.-j  goal 
of  exercising  control  over  the  economy  because  a project  is 
easier  to  supervise  when  it  Is  In  the  hands  of  one  firm. 

Of  course,  the  major  source  of  revenue  is  the  various 
aspects  of  the  petroleum  Industry.  Algerian  actions  consistently  | 

were  Intended  to  increase  the  amount  of  revenue  generated  by 
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this  sector.  It  nationalized  the  French  oil  company  Eif“Erap, 
through  a 5i^  take  over.  And  SONATRACH,  the  public  petroleum 
corporation,  took  over  513)  of  5 gas  treatment  plants.  But 
the  main  ways  of  increasing  petroleum  revenues  were  others.  First, 
there  were  extensive  efforts  to  Increase  the  amount  of  petroleum 
sold.  The  most  obvious  were  the  Investments  In  the  LNG  plants. 
There  were  also  some  significant  efforts  in  the  area  of  exteno- 
ing  upstream  facilities:  pipelines  and  pumping  stations  especially 

Another  aspect  of  more  sales  is  new  markets.  Here  Algeria  has 
made  extensive  efforts,  especially  In  getting  new  gas  customers. 

A final  aspect  of  increased  sales  is  Increased  reserves.  Algeria 
has  made  this  an  important  goal  and  invested  many  resources  In 
an  extensive  but  fruitless  search  for  new  deposits.  A change  In 
strategy  saw  it  inviting  help  from  private  companies  in  the  ex" 
ploration  for  new  deposits,  offering  guaranteed  supplies  from 
what  is  found. 

Algeria  also  sought  to  increase  petroleum  revenues  through 
increased  taxes,  an  action  that  prompted  the  conflict  that  led 
to  the  Elf-Erap  take  over.  Since  most  petroleum  activity  (S 
through  SONATRACH  this  was  a secondary  strategy.  An  Increase 
in  the  price  of  petroleum  was  also  a goal  of  the  regime. 

Two  other  areas  remain  to  be  discussed.  First,  the  goals 
of  minimizing  dependence  on  external  entitles,  then  forelgsi 
policy  goa>s.  The  goal  of  minimizing  dependence  has  been  a 
significant  one  for  the  regime,  but  probably  not  the  foremost 
one.  Two  sets  of  government  actions  serve  to  foster  this  goal. 
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One,  the  government  has  taken  control  of  various  sectors  of  the 


economy.  This  weakens  the  influence  of  external  sources.  Sec- 


ond, the  government  has  produced  some  economic  deveiopment,  which 


tends  to  reduce  dependence  on  imports  for  fundamental  economic 


needs.  However,  both  these  sets  of  actions  were  probably  moti- 


vated by  other  desires.  Economic  development  was  wanted  mostly 


because  it  wouid  help  fulfill  the  needs  of  the  people.  Reduc- 


tion of  imports  Is  necessary  for  development  because  It  con- 


serves foreign  exchange  reserves  and  butresses  the  credit  rating 


of  the  country.  Government  control  of  enterprises  Is  necessary 


for  development  because  other  wise  there  will  be  no  guarantee 


that  all  due  haste  will  be  made  In  making  Investments  and 


because  government  control  produces  additional  revenues  for 


government  use 


Algeria  appears  to  have  two  main  foreign  policy  goals. 


These  are  the  unification  of  the  Arab  Maghreb  and  the  reorien- 


tation of  its  foreign  trade  patterns.  In  addition,  It  has  a 


set  of  goals  to  which  It  gives  a verbal  allegiance  but  apparently 


little  mor e . 


The  unification  of  the  Arab  Maghreb  has  not  been  a partlc 


ularly  significant  goal  In  Algerian  rhetoric.  The  main  statement 


of  It  came  In  Boumedlene's  address  to  the  naticn  In  the  10th 


anniversary  of  Independence.'^®  But  a number  of  actions  have 


been  Initiated  which  are  conducive  to  that  unification.  It 


has  Invested  $12  million  In  a project  to  build  a cement  factory 


jointly  owned  and  operated  In  Morocco,  at  Oujda.'^’  A Moroccan-  j 
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Algerian  Chamber  of  Commerce  was  set  up  In  Algiers.  And 

Algeria  and  Morocco  have  agreed  to  jointly  exploit  the  Gar a 

Djebibet  mineral  deposits,  and  to  enlist  Tunisian  help  in 

1 2 3 

that  project  in  the  future. 

Aigerian  trade  policy  Is  mot Ivated  by  a desire  to 
diversity  its  trading  partners  by  increasing  its  trade  ^ith 
Its  Maghreb  neighbors,  the  third  world  and  with  the  socialist 
nations. ’2^  It  also  wants  to  Increase  its  trade  with  the  EEC 
nations.  Stimuli  for  these  desires  are  two  fold.  First,  trade 
focused  on  one  country  or  one  region  makes  one  susceptible  to 
being  hurt  in  a conflict.  Thus  In  the  Elf-Erap  battle  France 
, cut  off  Imports  of  Algerian  wine  and  severely  hurt  her  economy. 

f 

Second,  by  increasing  her  trade  In  all  directions,  Algeria 

will  increase  its  export  earnings  thereby  bolstering  her  develop- 

I 

ment  potential. 

In  order  to  alter  her  trade  patterns,  Algeria  has  made  two 
Important  changes  in  policy  In  1973*  It  eliminated  tarriff 
preferences  given  to  EEC  countries  and  extended  "most  favored 
nation"  treatment  to  all  nations  except  Its  Immediate  neighbors 
with  whom  it  has  special  trade  ar  rangemen  t r. . ’ ^ 5 Algeria  also 
gives  verbal  support  to  the  Arab  side  In  the  Arab-lsraeli 
conflict  and  has  given  some  financial  assistance  to  the  PLO. 

It  gives  verba!  support  to  the  arguments  of  the  poor  countries 
in  their  efforts  to  wring  more  assistance  from  the  developed 
countries,  but  it  has  given  only  n small  amount  of  aid  itself. 

It  has  Invested  very  little  In  foreign  policy  pursuits,  indicated 
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by  a small  diplomatic  service  and  a small  military  force. 

1973  is  the  last  year  of  the  present  four  year  plan 
and  although  the  next  plan  has  not  been  published  yet 
reports  Indicate  that  there  may  be  some  significant  changes 
in  governmental  priorities.  These  are  first  a decrease 
in  emphasis  on  heavy  industry. The  reason  for  this  change 
is  the  meeting  of  heavy  industrial  needs  in  the  previous 
plan  periods  and  the  development  of  other  pressing  needs. 

Thus  the  industrial  allocations  will  shift  more  to  labor  in- 
tensive small  industry,  to  meet  two  needs:  to  soak  up  un- 
employment and  to  meet  Internal  consumption  needs  better. 

Highest  priority  will  appa  1 1 y be  given  to  the  Improve- 
ment of  the  infrastructure,  especially  In  terms  of  road  con- 
struction and  railroao  refurbishment.  In  addition,  there  will 
be  an  Increase  In  the  amount  of  vehicles  produced  each  year. 

New  emphasis  will  be  placed  on  electrical  development. 

Agriculture  wMl  also  be  a more  favored  sector  under  the 

) 

new  plan,  with  Increased  attention  to  meeting  the  Irrigation 
needs  of  the  agricultural  sector. 

Finally,  there  will  be  a great  emphasis  on  the  housing 

problems  of  Algeria,  with  a major  thrust  to  build  100,000 

12  7 

urban  housing  units  and  120,000  rural  family  units.  , 

Tills  will  In  turn  require  the  Improvement  In  the  status  of  * 

the  construction  material  Industry  as  a target  of  government  j 

I 

I 

funds . I 

Thus  Algeria's  priority  structure  appears  likely  to  I 


I 


undergo  drastic  revision  in  the  near  future  and  deserves 
a close  watching. 
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Table  Percentage  breakdown  of  Algerian  Investment  and 

planned  Investment  budgets,  summed,  by  area  for  1973- 
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1 ndus  try 

46.38 

Rural  devel opme  n t 

12.03 

Education 

6.51 

Construction 

1.34 

Water 

4.53 

Tourism 

1 . 96 

Fishing 

. 30 

Commun I ca  t i ons 

2 . 52 

Telecommunications 

.83 

Administrative 

infrastructure 

2.08 

Rural  habitat 

1 .67 

Urban  management 

.17 

Collective  equipment 

1.67 

Social  infrastructure 

2.18 

Social  programs 

5.42 

Transportation 

2.97 

Urban  1 1 v i ng 

3.75 

Industrial  zones 

1 .04 

Comme  r ce 

.88 

Enterprise 

1.75 

Total  In  millions 
of  dinars 

12.00 

i 


as 


FOOTNOTES 


1.  The  Project  for  Theoretical  Politics,  supported  by  ARPA 
Contract  No.  DAHC  15  73  C 0197.  This  paper  was  written 
by  the  author  as  a summer  assistant  on  the  project.  My 
thanks  are  extended  to  Dr.  Warren  Phillips  and  Dr.  Stuart 
Thorson,  the  projects  principal  Investigators,  for  giving 
the  opportunity  and  assistatice  to  write  the  paper. 


2. 

A publication  of  the  United  States 

government 

. 

3. 

Saudi  Arabia  is  excluded  from  the 
servative  nature  of  the  regime,  as 
ed I y revolutionary  regimes  In  the 

analysis  due  to  the  con- 
opposed  to  the  profess- 
other  four  nations. 

k. 

F^l^,  #75,  18  April  1973. 

5. 

Speech  to  Majlis  presenting  the  5 
International,  13  January  1973,  P- 

year  plan, 
k 

Kayhan 

6. 

FBIS,  #1+ 1 , 1 March  1 973  . 

7. 

FBIS,  #116,  16  June  1971 . 

8. 

FBIS,  nk,  30  AprI  1 1971  . 

9. 

FBIS,  nik,  12  June  1 972 . 

J 

] 

] 

I 

] 

] 


10.  FBI  S,  #1  '♦3  , 2k  July  1972. 

11.  See  speech  by  KaddafI  In  F B I S , ^ 1 1 14 , 12  June  1 972. 

12.  "The  Great  Fighter",  Econom  1st,  ^2*45,  23  December  1972  , p.26. 

13.  FBIS,  nk3,  2k  July  1972. 

}k.  ib^J,. 

15.  "Ore  more  deadline",  Econom  1st,  Itlkk,  12  August  197?,  p,28. 

16.  Reported  In  Arab  Report  and  Record  ARR  , dated  9 January 

1972. 

17.  FBIS,  #11^,  12  June  1972. 

18.  ARR , 30  December  1971;  ARR  2 January  1 972;  A R R , 9 January 
T^2;  ARR , 25  January  1972  ; ARR , 26  April  1 972. 

19.  AM.'  ’9  ’572;  29  July  1972;  6 August  1 972. 

20.  FBIS,  ^\\k,  12  June  1972. 


il 

ii 

11 

u 

11 

11 

y 


f 


21.  ARR , 23  January  1971. 

22.  AJ^,  12  October  1971;  MA,  11  Novemeber  1971;  ARR . l8  August 
1 972. 

23.  APR , 11  Novemeber  1971. 

2k.  A^,  17  January  1971;  17  August  1971;  A^,  2 May  1 972; 

ARR , 27  August  1972. 

25.  15  June  1972. 

26.  FBIS,  ;yi  111.  12  June  1 972  . 

27.  A^,  11  August  1972. 

28.  ARR , 7 December  1971. 

29.  FBIS.  2k  July  1972. 

30.  "But  whose  Is  the  conscience  of  the  nat Ion?", EconomI st 
nkS,  16  December  1972,  pp.  kk-kS. 

31.  ARR , 6 January  1971. 

32.  11  February  1971. 

33.  ARR , 11  September  1971.  ; 

3k.  A^,  1 k October  1 971  . 

35.  A^,  1 2 October  1 971  . 

36.  A^,  25  October  1971. 

37.  A^,  8 November  1 971  . 

38.  A^,  22  February  1 972  . 

39.  Mi*  29  May  1972.  ,, 

kO.  A^,  2I4  May  1 972.  | 

k\  . A^,  27  June  1972. 

k2.  Data  on  which  these  next  claims  are  based  are  found  In  | 

a memo  from  the  American  Embassy  In  Tripoli  to  the  Depart-  j 

ment  of  State,  Tripoli  A-I78,  November  30,  1972.  ! 

! 

k3 . A^,  29  April  1 972  . ^ 

I 

kk.  A^,  1 9 August  1971  . 

45.  ARR,  1 7 January  1971  . 


1 


/46.  ARR , 5 December  1 972. 

47.  ARR , 17  Janaury  1972. 

48.  Tripoli  A-178 

49.  13  January  1971;  Mi*  ^6  January  1971;  3 May  1 972  . 

50.  1 September  1971;  29  October  1971;  Mi*  ^9  February 

1972;  ARR , 29  June  1972. 

51.  ARR , 2 January  1971;  ARR , 13  January  1971. 

52.  ARR,  17  September  1971. 

53.  ARR , 4 February  1972. 

54.  ARR , 5 January  1972. 

55 . ARR,  29  October  1 971 . 

56.  ARR , 17  January  1971. 

57.  Memo  from  the  American  Embassy  in  Jidda  to  the  State 
Department,  Jidda  A-138  , 19  September  1971. 

58.  Sources  of  budget  data  for  Saudi  Arabia  are: 

Jidda  A-138;  Memo  from  the  American  Embassy  in  Jidda  to 
the  State  Department,  Jidda  A~90,  16  August  1972;  and 
"Draft  Translation:  Saudi  Arabian  State  Budget  for  19/2/ 
1973"  1 August  1973.  Conclusions  based  on  Saudi  Arabian 

budget  figures  must  be  very  tentative  because  the  govern- 
ment consistently  spends  much  less  than  it  budgets,  and 
that  holds  across  all  budgetary  subdivisions 

59.  Not  all  of  this  expenditure  l»  for  entirely  military  and 
security  purposes,  though.  For  example,  according  to 
ARR , dated  15  September  1971,  the  King  Faisal  Military 
FiTy  has  among  its  facilities  two  schools,  a hospital, 

a power  station,  a wa te r- process  I nq  plant  and  a bakery 
capable  of  producing  12  tons  of  bread  per  Jay.  Most 
likely  the  funds  for  these  we  e intended  to  serve  some 
humanitarian  goal  by  having  the  military  base  supply  the 
surrounding  community  in  addition  to  its  own  internal  needs. 

60.  Saudi  Arabian  Monetary  Agency,  Annual  Report,  1390-91 
A.H.  (1971 ) , June  29,  1 972  , p.4l. 

61 . ibid,  p . 56 . 


62.  ibid,  p.46. 


63 . Ibid,  p . 48 . 


J 

J 

] 

“I 


Ibid,  p.  9^-5 
Ibid,  p.  9^-5 
Ibid,  p.  47-^9 

At  Jeddah,  Riyadh  and  Damman,  Ibid,  p.  63 

These  figures  have  been  derived  from  tables  in  I d , 
pp.  614-65 

ARR , ^ September  1971. 

FBI  $.  /'I39.  18  July  1972. 

ARR.  30  January  1971;  2^4  November  1971;  AM» 

November  1971. 

Seven  tankers  were  purchased  from  Spal't  In  November  of 
1971  at  a cost  of  $28.35  million,  and  on  April  2k,  1972 
$1^0.5  million  was  allocated  for  the  creation  of  an  oil 
tanker  company.  See  ARR,  5 November  1971;  ARR , 8 Jan- 
uary 1 972;  ^_R,  2I4  AprlT  1972. 

ARR,  5 April  1 972  ; A^,  31  August  1 972. 

ARR,  29  Apr  I 1 1972. 

ARR , 22  January  1971;  ARR , 1 February  1972. 

ARR , 1^  February  1972. 

ARR,  29  January  1971;  In  addition  to  this  agricultural 
program  the  regime  also  announced  a series  of  development 
projects  and  a road  construction  program  for  the  Kurdish 
area,  so  that  there  Is  reason  to  believe  that  pacification 
of  the  Kurds  Is  a goal  unique  to  the  Iraqis  and  highly 
sa  1 I ent  to  them. 

ARR , 28  January  1971. 

ARR,  2k  January  1971;  ARR,  3 January  1972;  ARR , 20  January 
1972;  A^,  17  April  1972. 

ARR , 9 January  1971. 

ARR,  10  Fehiuary  1972;  ARR,  26  March  1972;  ARR,  3 September 
1 972;  ARR,  I4  August  1 972  . 


82.  ARR,  26  August  1971;  ARR , 28  January  1971. 

83.  "Beggars  are  choosers". Economist,  K2kk , 1 July  1972,  p.  k\ . 


8^.  Explicit  decisions  concerning  this  Involved  Soviet  agree- 
ments to  assist  In  the  expansion  of  production  In  the  North 
Rumalla  fields,  ARR , 26  August  1971;  ARR , 3 August  1 972. 

A decision  was  also  made  to  exploit  three  new  fields,  Al^, 

6 August  1972. 

85.  A^,  16  November  1971;  A^  I8  December  1971. 

86.  ARR,  1 February  1372.  This  action  Included  a demand  for 
Th7  payment  of  $228  million  In  back  royalties  since  196A. 

87.  ARR,  reported  12  Instances  In  which  Iraq  was  a recipient 
oi^forelgn  aid.  In  11  of  the  cases  the  donor  was  a mem- 
ber of  the  communist  world.  Also,  ARR  reported  8 cases 

In  which  Iraq  was  the  recipient  of  a long-term  low  Interest 
loan. 

88.  ARR , 18  January  1971- 

89.  ARR , 29  September  1971. 


90.  ARR.  29  April  1 972;  A^,  12  June  1 972. 

91  . FBIS,  Hi , 7 AprI  1 1971  . 

92.  Memo  from  U.S.  Intelligence,  Algiers,  to  the  Department 
of  State,  "Algeria  Prepares  for  Its  Third  Plan",  Algiers 
A- 20l« , November  1,  1 972  , p.1. 

93.  FBIS,  H 116,  16  June  1971. 

91*.  FBIS,  #67,  7 AprI  1 1971  . 

95.  Memo  from  U.S.  Intelligence,  Algiers,  to  the  Department  of 
State,  "Economic  Trends  Report",  Algiers  A-107»  29  June 

1973,  P.^. 

96.  ARR , 7 October  1971. 

97 . Algiers  A- 1 07  > p . ^ . 

98 . Ibid,  p.1*. 

99.  Ibid,  pp.5-6. 

100.  ARR , 9 August  1972. 

101 . ARR , 21  August  1971 . 

102.  ARR , 11  February  1972. 

103.  ARR , 16,  November  1972. 

10l*.  ARR , 1 1*  January  1 972. 


105.  ARR , 17  November  1971. 

106.  ARR , 8 November  1971;  ARR , 19  June  1972. 

107.  FBIS.  /tfl67,  7 April  1971. 

108.  As  of  October,  1972  8 of  Algeria's  13  provinces  had  been 
allocated  such  special  assistance,  ARR , 5 October  1972. 

109.  A^,  26  August  I97I;  10  August  1 972. 

110.  23  November  1971. 

111.  ARR , 30  May  1 972  . 

!12.  All  of  the  above  points  were  made  In  Algiers  tK-20k. 

113.  ARR , 2 February  1971- 

1 1 . ARR , reported  23  loans  made  to  Algeria  over  the  period 
1971"1972,  amounting  to  a total  close  to  $600  million. 

115.  ARR,  reported  7 grants  of  foreign  aid  to  Algeria  In  the 
period  1971-1972. 

116.  Memo  from  U . S . Intelligence,  Algiers,  to  the  Department 
of  State,  "Algerian  Central  Government  Budget  for  1973". 
Algiers  A-009,  10  January  1973.  p.1. 

117.  Ibid,  p.1. 

1 18.  A^,  22  Apr  I 1 1972. 

119.  Algiers,  A-107,  p.ll  . 

120.  FBIS,  #131 , 6 July  1972. 

121.  AJRR,  12  September  1 972. 

122.  Middle  East  Journal,  31  July  1972. 

123.  FBIS,  #131 , 6 July  1972. 

124.  Algiers  A-107.  p.9. 

125.  Ibid,  p.  9-10. 

126.  Algiers  A-204;  and  Algiers  A-107  are  source)  for  pred- 
ictions of  future  changes  In  Algerian  priorities. 

127.  Algiers  A-204,  p.2 


For  Important  statements  of  Uranian  perceptions  of  foreign 
policy  and  military  problems,  see  FB I S , ^112,  11  June  1 73 


Information  and  Press  Department,  Ministry  of  Foreign  i fa 
Iran  To-Day,  (Tehran,  1973),  P-  50. 


Ibid,  p . 6 1 


Ibid,  p.58 


Ibid,  p . 65 


"The  Shah's  Turn",  Econom 1st,  ^246,  27  January  1973, 
pp . 72 , 75 • 


I ran  To-Day . pp.  101-101. 


Central  Bureau  of  the  Budget,  Plan  Organization,  Report 
of  the  Prime  Minister  on  the  State  of  the  Iranian  Economy, 
Ty4 7-  1 3 50  an j Government  Programmes  for  1351  (Tehran , 13  51 


pp . i 1 - 1 3 • 


Iran  To-Day,  pp.  69"70 


Report  of  the  Prime  Minister , p.  80. 


I ran  To-Day,  p.  45. 


Report  of  the  Prime  Minister,  pp  84-86, 


"While  the  oil  flows",  Econcni  1st,  ^246,  3 Fr  ruary  1 973, 
p . 67 . 


I ran  To-Day , p,  65- 


Ibid,  p . 73 


Report  of  the  Prime  Minister , p.  17 


Oil  Module 
Working  Paper 


Robert  C.  Crain 

Project  for  Theoretical  Politics 
Ohio  State  University 


December  1973 

Project  Research  Paper  No.  15 


The  research  described  in  this  paper  was  supported  iy  the 
Advanced  Research  Projects  Agency  Contract  No. 

DAHC  15  73  C 0197. 


I 


Perhaps  the  most  important  factor  influencing  formulation 


of  the  oil  module  is  its  intended  purpose.  Clearly,  its  intent 
is  not  (a)  to  characterize  the  operation  of  the  world  oil 


industry  in  any  aggregate  sense,  or  (b)  to  be  "valid”  for 


crude  oil  production  in  all  countries.  Neither,  however,  is 


it  to  provide  detailed  point  predictions  of  the  operation  of 


the  crude  oil  industry  within  any  of  the  nationis  under  study. 


What  we  seek  is  the  formulation  of  a module  whi ch  represents 


the  characteristics  of  the  oil  industry  that  are  considered 


(by  United  States  poiicy-piaiincrs)  to  be  salient  to  government 


officials  of  the  nations  under  study,  subject  to  the  further 


requirement  that  the  module,  when  provided  with  realistic 


initial  conditions  and  control  inputs,  behave  plausibly  in 


the  view  of  knowledgeable  observers.  This  lost  point  should 


be  commented  upon  further . 


In  the  decision  module,  producing-nation  decision-makers 


will  observe  and  measure  the  performance  ot  various  sectors 


(processes)  through  the  use  of  monitor  variables.  Monitor 


variables  are  just  what  their  name  would  lead  one  to  expect: 


small  set  of  information  variables  which  tap  the  key  characteristics 


of  a process  and  which  are  of  interest  for  decision-making 


r 


concerning  that  or  ar.other  process.  They  may  come  directly 


from  a process,  or  they  may  result  from  analysis  ot  and 


abstraction  from  the  data  produced  by  the  process.  In  our 
oil  module,  then,  we  want  to  explicitly  include  any  variables 


I 


directly  involved  in  the  process  which  are  also  likely  to  be 
used  unaltered  as  monitor  variables.  Vnc  also  wish  to  include 
any  variables  directly  involved  in  the  process  which  are  likely 
to  be  analyzed  or  abstracted  from  in  order  to  obtain  values 
for  monitor  variables.  In  this  latter  case,  however,  we  may 
not  be  aware  of  the  need  to  include  some  process  variable 
until  we  encounter  that  need  during  development  of  the  decision 
moslule,  and  so  we  wish  to  emphasize  ©specially  tliat  no  claim 
is  made  that  all  necessary  process  variables  have  been  included 
in  our  initial  version  of  the  oil  module. 

Similarly,  we  ideally  would  like  to  have  i»o  more  detail 
in  the  process  module  than  is  necessary  to  provide  reasonably 
accurate  values  for  the  monitor  variables.  If  one  recalls 
that  the  purpose  of  t)»e  module  is  only  to  permit  analysis 
of  decision-maker  choices,  then  detail  beyond  that  necessary 
to  generate  the  monitor  variables  becomes  relatively  superfluous. 

would  also  like  to  obtain  some  sort  of  consensus  of 
knowledgeable  observ<>rs,  concerning  the  monitor  variables  (and, 
if  necessary,  fiow  they  are  generated),  before  the  structure 
of  the  oil  module  is  finally  determined.  This  can  be  accomplished 
through  an  iterative  process.  Our  initial  version  of  the  oil 
module  will  be  considered  by  knowledgeable  policy-planners 
and  they  will  rcspoi.d  with  criticism  and  suggestions.  On  the 
basis  of  such  feedback,  revisions  to  the  odule  will  he  ma<le, 
then  additional  feedback  will  be  sought,  and  so  on  until  some 
minimally  acceptable  degree  of  consensus  is  reached  concerning 
the  suitability  of  the  module.  It  is  not  anticipated  that 


this  process  will  take  long  for  the  module  considered  by  itself. 
During  development  of  the  decision  module,  however,  it  may 
become  necessary  to  add  complexity  to  the  module  if  unanticipated 

monitor  variables  are  introduced. 

The  intended  purpose  of  the  module  has  had  another  effect 
upon  the  module's  development.  Although  there  is  a large 
literature  on  oil  and  oil  economics,  relatively  little  of  that 
literature  seems  to  deal  in  detail  with  oil  operations  from 
the  viewpoint  of  the  producing-nation  decision-maker.  This 
is  probably  quite  reasonable  given  the  relative  lack,  until 
recently,  of  detailed  intervention  into  the  oil  industry  by 
the  producing-country  governments.  Nonetheless,  it  precludes 
the  possibility  of  using  or  modifying  a previously  developed 
model.  This  is  a somewhat  more  severe  drawback  with  respect 
to  the  oil  module  than  it  would  be  in  other  sectors,  since 
oil  companies  are  notably  non-communicative  with  respect  to 
information  on  decision-making  aspects  of  their  operations, 
and  the  producing-country  governments  also  are  understandably 
reluctant  to  explicitly  reveal  their  decision  criteria  and/or 
monitor  variables.^ 

The  initial  formulation  of  the  oil  module  contains, 
as  a result,  a number  of  important  assumptions.  These 
assumptions  will  be  identified  in  the  next  section  when  the 
module  is  described.  We  hope  that  most  of  the  assumptions 
represent  reasonable  inferences  from  some  of  the  oil  and  oil 
economics  literature,  given  our  particular  j^oa^  for  Uie  module. 

In  addition,  the  relationships  of  the  producing-country 


governments  to  the  operations  of  the  oil  industry  within  their 
boundaries  have  been  changing  rapidly,  especially  in  the  last 
year.  The  governments  have  asserted  increasing  control  over 
contractual  arrangements  with  the  oil  companies,  and  over 
crude  oil  prices.  Initially  it  was  our  intention  to  include 
contractual  arrangements  and  the  Teheran  pricing  agreement 
within  the  module,  -'nd  to  treat  them  as  relatively  stable  for 
at  least  the  next  few  years.  Given  the  turmoil  in  country- 
company  relationships  during  especially  the  past  nine  to 
twelve  months,^  however,  it  seems  advisable  to  consider  all 
contractual  arrangements  and  posted  price  schedules  as  scenarios 
which  should  be  explicitly  specified  by  the  user.^  That  is, 
the  emphasis  has  shifted  so  that  rather  than  try  to  consider 
country-company  relationships  relatively  constant  or  attempt 
to  generate  crude  oil  prices  within  tiie  oil  moc'ule,  we  simply 
intend  to  consider  both  these  areas  as  ^xogenoiKs  to  the  process 
module  and  currently,  at  least,  as  unpredictable  beyond  the 
accuracy  of  a sophisticated  observer's  educated  guess. 

Lventually  it  should  be  possible  to  include  wiihin  tS>e  decision- 
module  the  effects  on  crude  oil  prices  of  producing-country 
governments. 

A final  aspect  of  our  module's  context  which  has  influenced 
the  module  itself  is  the  peculiar  nature  of  crude  oil  operations 
in  the  Middle  Last,  in  the  Persian  Gulf,  and  in  North  Africa. 

In  these  areas  oil  lies  in  huge  more  or  less  contiguous  pools. 

The  pools  are  under  high  natural  pressure;  water  and  gas 
generally  are  injected  into  the  fields  to  replace  the  oil 


removed  and  maintain  the  pressure,  but  negHei^le  pumping 
of  oil  at  the  wellhead  is  necessary,  and  daily  production 
per  well  is  extremely  high.  In  addition,  the  legal  systems 
of  these  countries  vest  title  to,  and  thus  control  of, 
mineral  resources  in  the  state.  Thus  the  oil  industry 
has  been  able  to  develop  these  large  pools  in  optimal 
fashion,  drilling  only  the  necessary  numbers  of  wells  for  the 
desired  rate  of  production,  and  drilling  them  in  optimal 
locations.  The  result  of  all  of  these  factors  is  a very  low 
cost  of  production,  and  relatively  little  uncertainty  affecting 
decisions  regarding  how  to  raise  production  capacity. 

These  implications  will  be  discussed  in  more  detail  in  the 
next  section,  but  their  general  impact  on  the  module  is 
that  we  may  deal  with  the  process  aspects  of  each  nation's 
crude  oil  operations  in  relatively  highly  aggregated  form 
because  those  operations  are  quite  homogeneous  compared 
with  the  character  of  operations  in  other  parts  of  the  world. 


Footnotes  for  Section  I 


^Scc  (especially  Chapter  4 of)  II. H.  Bossel  and  Barry 
B.  Uuehes,  Simulation  of  Value-Controlled  Decision-Making; 
Approach  and  Prototype,  niimco,  1973. 

"^Lxeept,  perhaps,  for  their  demonstrated  concern 
for  the  posted  price  of  crude  oil  and  for  producing-country 
revenues  from  oil  exports. 

^For  instance,  an  article  in  Oil  and  Gas  Journal, 
(December  31,1973,  p.  55)  sug/Acsts  that  even  the  most 
recently  announced  posted  |>rices  may  only  be  valid  through 
April,  1974. 

small  number  of  "standard"  scenarios  will  be 
available,  and  a user  may  select  one  of  these  for  his  rurj. 
But  these  "standard"  scenarios  should  nonetheless  be 
regarded  as  speculative. 


II 


In  keeping  with  the  discussion  in  the  previous  section, 
it  should  be  remembered  that  the  module  about  to  be  presented 
is  an  initial  working  version.  It  provides  the  basis  for 
discussion  with,  and  critical  feedback  from,  knowle 'geable 
decision-makers.  We  fully  anticipate  tnat  some  revision 

be  necessary,  and  indeed  have  made  ease  of  revision 

1 

a key  feature  of  our  computer  programming. 

On  the  other  hand,  the  oil  module  does  represent 
our  efforts  at  gaining  at  least  a working  understanding 
of  the  fundamentals  of  crude  oil  operations  in  the  producing 
countries,  and  also  our  attempts  to  simplify,  as  much  as 
possible,  our  representation  of  those  operations  through 
the  vse  of  what  we  feel  are  plausible  assumptions  and 
inferences  from  the  literature  on  oil  economics.  More 
be  said  later  concerning  these  assumptions,  their 
effects,  and  our  grounds  for  employing  them.  First,  however, 
the  operation  of  the  module  itself  will  be  described. 

V.licn  reading  the  following  description,  it  will  be  useful 
to  refer  to  several  figures  and  a table.  Figure  II-l  is 
a simple  flowchart  of  the  computer  program  for  the  oil 
module,  and  Figure  II-2  gives  the  actual  current  program 
(written  in  PL/l) . Table  II-l  lists  all  variables  employed 
in  the  module,  along  with  ^heir  definitions  and  units. 
Finally,  Figure  ll-3b  Indicates  the  conceptual  organization 
of  the  module. 


FIGURE  II-l 
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Simple  Flowchart  of  Computer  Program 


rCo»^  Otci-'oio  Miovutg 


Cot^pijr^  (ot- 
iwufr;T- 

MC-K4T 

'N 


>^L^cc  as- 

5>|1*T)  |W- 
CA.u*'** 
1^60»rTi*v» 
iw 


>ife“  »l^y 


J 


i ... 


^eTji.ivi 

cucatwT  >*t- 

cttsoocv  u.Ki 
IT  / 

'■'•OKI  "(•ll't" 


t ... 

CoMPi/rt  Cot- 
CtVlT  MOMTh'j 
r^TU  or  iNccukXj 
itj  praoooCTioiij 

capacity 


CO-*pi/rL  coft 
«rNT  Monn’M'i 
»\fOOt<T»0»J 


J 


- - 1 ^ 

finM(»orTt  cu»^• 

»‘*ivn  Month's 
P|?00ofTiON> 


( ? 


FIGURE  II- 1 (cont.) 
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Fi^!,ure  II-2 


Listing  of  Current  Program  for  Oil  Module: 

OIL:  PkuCLDURL; 

%INCLUDL  ADIiR; 

^IKCLUUL  COCI; 

?SINCLUDL  COP; 

^SINCLUDL  LAYS; 

5£INCLUDL  UPIK; 
jgINCLUDL  DR; 

?iILCLUDL  LI; 

%INCLUUL  IR; 

JSINCLUDL  MP; 

JgiKCLUUL  P; 
jgINCLUDL  PAPC; 

^INCLUDL  PC; 

JSINCLUUL  PIKCUAT; 

9tINCLUUL  PU; 

^INCLUDE  PRK; 

JfilNCLUUL  CF; 
jSlhCLUUL  CR; 

JglLCLUUL  CRUUL^; 
jgINCLUUL  IND?C; 

?i5INCLUDL  INDCROU; 

JSINCLUUL  IKDSALL; 

JSINCLUDL  PP; 

:«INCLUDL  ROYALTY; 

5CIKCLUDL  SLLllAC; 

5SINCLUDL  Sl.LliACI’; 

56INCLUUL  SIIAUl.; 

^^INCLOUL  TAX  PAID; 

JjJlNCLUDL  TAXKATL; 

^INCLUDL  TIllSCUR; 

56INCLUDL  TPOST; 

JIJINCLUDE  TR; 
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4a 
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56INCLUDE  YEAR; 


j*  compute  current  investment  rate  in  S/month 
IR=DPIR*COCI; 

/*  place  desired  increase  in  production  capacity 
into  "pipe"  delay  */ 

CALL  INPIPECEI',  DPIR,  ADBR)  ; 

/■»  obtain  current  increase  in  production  capacity 
from  "pipe”  delay  •”/ 

LI^OLTPIPEC 'El' , EIPARM); 

/*  compute  current  month's  rate  of  Increase  in  production 
capacity  j 

PlhCRAT-EI/PC; 

compute  current  month's  production  capacity  ■”/ 

PC=PC+EI; 

compute  current  month's  production  *! 

P=PAPC*PC; 

NP=DAYS#P; 

I*  compute  current  month's  gross  increase  in  proved 
reserves  */ 

D R=  PRR^'  P R-*  P I N CR  AT ; 

I*  compute  new  level  of  proved  reserves  for  use 
next  month  */ 

PR=PR+DR-MP; 

/*  compute  current  posted  price  in  V^bl 

TESTCbR«(THISCUR-LASTCUR)/LASTajR; 

,7  TESTCUR^.01  THEN  CF-TESTCUR; 

ELSE  CF«0; 

LASTCHR-THISCLR; 

IF  YEAR«“74  THEN  IF  MONTH"!  THEN  SWITCH"! ; 

ELSE  IF  YEAR"75  then  IF  MONTH-!  THEN  SWITCH-! 

ELSE  SWITCH-0; 

TPOST-TPOST+ SWITCH* ( . 025*TPOST+ .05 ) ! 
PP"PP+TPOST*CF; 

/*  compute  tax  revenue  for  current  month  */ 

TAXPAID-( PP-COP-ROYALTY*PP)*TAXRATE+ROYALTY*PP ; 

TR-TAXPAID*MP*( ! -SHARE) ; 


[ 


^ I compute  independent  crude  revenue  for  current  month  */ 

IKUCRUD=CUI!DE5£<^MP; 

SLLliACP=^.5*(TAXPAID+rP)  ; 
SLLBAC-SLLBACP<^(S11AUL<^MP-INDCRUD)  ; 
IKUSALL=IKCRUD*(IhU%*PP-CUP) ; 

CR=INUSALL+SLL1)AC ; 

I END  OIL; 


Listing  of  INPIPL  and  OUTPIPL  procedures,  which  collectively 
comprise  the  "pipe"  delay: 

INPIPL:  PK0C(P1PE,  VALUE,  IDLLAY); 

DCL  1 PIPE, 

2 MAX  li  F(31,0), 

2 CELl,  i^)  n FLUAT} 

UCL  VALUE  n FLOAT; 

UCL  lULLAY  n F(31 ,P)  } 

IF  max<iImax>iooIidllay<0  then  UO; 
ppT  * fatal  INPIPL  CALL' 

SIGNAL  ERROR;  END; 

IF  IDELAY>MAX  THEN  DO; 

PUT  'INPIPL  >.AX  USED' 

IDELAY=-MAX; 

LNu; 

CLLL(  Il)ELAY+1  )«=CELL(IDLLAY+l)+VALUE; 

LNU  INPIPL; 

OUTPIPL:  PROC( PIPEjlPARM) ; 

DCL  1 PIPE, 

2 MAX  D F(31,J^)» 

2 CELL  (")  li  FLOAT; 

DCL  IPARM  » F(31,0); 

IF  NAX<il MAX>100  THEN  DO; 

PUT  'FATAL  OUTPIPL  CALL' 

SIGNAL  ERROR;  END; 


TEMP=CELL(1;; 

IF  IPARM-1  THEN  DO  I«=2  TO  MAX  *, 
CELL(I-1)“CELL(I) } 

END; 

CELL(MAX)»j;^.(^; 

END; 

RETURN  (TEMP); 

END  OUTPIPE; 


Table  II- 1 
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Uil  Module  Variable  List 


Variables 

in  physical 

process  section  of  module 

ADDK 

montlis 

Average  Delay  Before  Return; 
typical  number  of  months  before 
a feiven  amount  of  capital 
invested  in  production  facilities 
actually  increases  production. 

COCI 

$/bbl/da 

Cost  of  Capacity  Increase: 
average  overall  cost  of  an 
increase  of  1 bbl/da  in  production 
capaci ty . 

COP 

i/bbl 

Cost  of  Production;  average 
cost  of  producing  1 bbl  of  crude 
oi'  and  delivering  it  to  a 
tanker  loading  facility. 

DAYS 

days 

Days:  number  of  days  in 

the  current  montli. 

DPIk 

bbl/da 

Desired  Production  Increase  Rate: 
the  number  of  bbl/da  production 
capacity  is  desired  to  be  increased 
ADBR  months  later. 

DR 

bbl 

Discovery  Kate;  gross  increase 
to  proven  reserves  tor  a given 
month. 

El 

bbl/da 

Effective  Investment;  the 
increase  in  production  capacity 
which  is  to  become  operational 
during  the  current  month. 

IR 

$ 

Investment  Rate;  the  amount 
of  capital  to  be  invested  in 
order  to  achieve  an  increase  in  pro- 
duction capacity  AUlJR  months  later. 

MP 

bbl 

Monthly  Production;  actual 
production  for  the  current 
month. 

P 

bbl/da 

Production  rate:  average 
actual  production  per  day 
during  tlie  current  month. 

I 


PAPC  dimensionless  Production  As  Percent  of  Capacity; 

the  level  of  production  desired 
by  government  decision-makers 
expressed  as  a fraction  uf 
present  capacity. 

PC  bbl/da  Production  Capacity;  average 

daily  production  capacity 
for  current  month. 


PINCRAT  dimensionless  Percentage  Increase  in  production 

v”apacity;  ratio  of  increase 
in  production  capacity  to 
production  capacity  before  increase. 

PR  bbl  Proved  Reserves;  current 

estimate  of  oil-in-place 
which  can  be  recovered  with 
existing  facilities  and  technology 
and  at  current  prices. 

PRR  dimensionless  Proved  Reserves  Ratio;  assun.ed 

constant  factor  which  indicates 
how  large  an  increase  in 
proved  reserves  will  be  associated 
witli  s given  percentage  Increase 
in  production  capacity. 


Variables  associated  with  contractual  arrangements 
section  of  module 

CF  dimensionless  Currency  Factor:  index  of 

the  rate  of  inflation  or 
dtjflation  of  a designated 
group  of  currencies. 

CR  Crude  Revenue;  revenue  accruing 

to  a producing  country  government 
through  sal^s  of  crude  oil  it 
owns  as  a result  of  participation 
contracts. 


CRUDL^ 


dimensionless  ratio  of  that  portion  of 

the  current  month's  production 
which  is  owned  by  the  producing 
country  government^  which 

is  to  be  sold  independently  by 
the  govern'Tsnt , to  the  current 
month's  p. eduction. 


INU?S 


dimensionless 


ratio  oi  the  price  at  which 
independent  sales  of  crude  oil 
are  made  (by  a producinj; 
country  {government)  to  the  posted 
price . 


INDCRUU  bbl  the  amount  of  the  current 

month's  production  which 
will  be  sold  independently 
by  the  producing  country 
government . 

7:M)SALF-  5.  revenue  received  by  the  producing 

country  government  from  its 
independent  sales  of  crude  oil. 

pp  S/bbl  Posted  Price:  the  artificial 

price  used  in  country-company 
relationships  as  a basis  for 
determining  (for  tax  purposes 
only)  company  "profits". 

ROYALTY  dimensionless  the  fixed  proportion  of  posted 

price  which  is  paid,  on  each 
company-owned  barrel,  as  a 
royalty  to  the  producing 
country  government. 

SELUAC  $ revenue  received  by  the  producing 

country  government  as  a result 
of  sales  of  its  share  of  crude 
oil  production  by  the  oil 
companies  through  their  regular 
channels.  Such  oil  is  said  to 
be  "sold  back"  by  the  countries 
to  the  companies. 


SLLBA 


SHARE 


S/bbl  Seliback  Price:  the  price 

at  which  seliback  transactions 

arc  made  by  the  producing 

country  government. 


dimensionless 


the  ownership  share  (proportion) 
of  the  producing  country 
government  under  the  terms  of  a 
participation  agreement. 


TAXPAIU 


Tax  Paid  price:  the  cost  to 
oil  companies  for  their  share 
of  the  oil  produced. 


TAXKATE  dimensionless 


THISCUR  i 


TPOST 


TK 


YEAR 


yr 


the  proportion  of  company 
"profit”  on  each  barrel  of 
crude  oil  which  is  owed  to 
the  producing  country  government 
ci  S 3 1 3 X • 

the  average  value,  in  $,  of 
a designated  group  of  currencies 
for  the  current  month. 

posted  price  which  would 
apply  at  a given  date  under 
the  terms  of  the  1971  Teheran 
agreement,  but  excluding 

the  effects  of  the  1972  and  1973 

Geneva  agreements. 

Tax  Revenue:  the  sum  of  all 
taxes  and  royalties  paid  to 
the  producing  country  governuont 
for  the  current  month's  production. 

the  current  year  at  any  time 
during  a simulation  run. 
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FIGUKL  ll-3a 


Legend  for  symbols  used  in  Figure  III-3b; 


Process  information  variable 


Control  information  from  control  stratum 


CUD 


exogenous  information  provided  by  user 


^ Indicates  influence  of  one  variable  upon 
another 


r 

I 
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1 

! Specifies  additional  detail  concerning 
, a particular  influence  mechanism 
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FIGURE  II-3b 


Conceptual  Flowchart  of  Module 
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Table  11-2 

Some  Initial  Values  and  Lstimates  Tor  Saudi  arabia 


SHARE  1973  -25 

74  .25 

75  .25 
7o  .25 

77  .25 

78  .30 

79  .35 

19»0  .40 

81  .45 

8 2 .51 

after  1982  .51 


RUYALTY 

.125 

TAX RATE 

.55 

COP 

.10/bbl  at  present;  increasing;  to  S .20/bbl 
in  1985.  Assume  linear  increase.  (From  Adciman,  197^^1 

COCI 

313/bbl  (Taken  from  Aramco  investment  program; 

Assume  ; 500  million  annually  for  nvg. 
production  increase  of  1.0  million 
bbl/da. ) 

PA  PC 

1.0  initially,  but  subject  to  reduction  by  deci- 
sion module. 

IPOST 

2.18  initially;  adjusted  by  module  thereafter. 

PR 

92,992  million  bbl  (Aramco  Annual  Report  1972) 

This  figui'o  is  low  for  Saudi  Ar'abia  as  a wl>oio, 
but  all  Aramco  figures  are  used  here  so  that 
data  inconsistencies  are  minimized  in  this  example. 

Ul>R 

.1772  computed  for  increases  in  PR  and  P Cor 

Aramco  in  1972. 

P 

5,733»000  bbl/da  (Aramcro  Annual  Repoi't  1972) 

^^The  values  t;ivon  Iteru  arc  meant  to  be  mainly  illustrative. 
Uctailed  values  .md  estimates  will  be  ;j,ivei>  whe-n  motiuJe 
is  tcst->»*f'  and  evaluated. 
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The  module  begins  each  month  with  a known  level  of 


proved  reserves  (PK),  and  with  a given  level  of  production 
capacity  (PC).  If  the  decision  module  has  determined  that 
an  increase  in  production  capacity  is  necessary  and/or 
desirable,  then  a desired  production  capacity  increase 
rate  (DPIR)  will  also  be  known  when  the  oil  module  begins 
operation.  Vshen  the  desired  production  capacity  increase 
rate  (DPIR)  is  nonzero,  some  level  of  capital  investment 
in  additional  production  facilities  is  called  for.  In 


that  case,  the  module  relics  upon  an  exogenously  supplied 
cost  of  capacity  increase  (COCI)  factor,  and  determines 


the  necessary  capital  outlay  (IR).  The  desired  production 


capacity  increase  is  then  placed  into  a "pipeline"  type 

2 


delay  mechanism. 


The  module  next  checks  to  sec  if  any  new  production 


facilities,  resulting  from  earlier  decisions  to  increase 


production  capacity,  are  due  to  come  on  line  during  the 


current  month.  If  so,  production  capacity  (PC)  is  increased 
by  the  appropriate  amount  (LI).  Under  "normal"  circumstances, 
it  is  assumed  that  production  will  be  maintained  at  essentially 
10056  of  capacity.  However,  the  decision  module  may  have 
provided  that  production  take  place  at  something  less  than 
10056  of  capacity.  In  either  case,  the  production  rate  (P) 
for  the  current  month  is  determined  from  the  product  of 
production  capacity  (PC)  and  production  as  percent  of 
capacity  (PAPC).  The  production  rate  (P)  is  expressed 
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in  barrels  per  day  (bbl/d),  and  the  cumulative  monthly 
production  (MP)  is  determined  by  multiplying  P by  the 
number  of  days  in  the  current  month.  Cumulative  monthly 
production  (MP)  is  then  subtracted  from  proved  reserves  (PR). 

If  any  increase  in  production  capacity  (PC)  has  taken  place, 
however,  an  increase  (DR)  is  also  made  to  proved  reserves  (PR). 
The  magnitude  of  such  an  increment  to  proved  reserves  is 
determined  by  the  percentage  increase  in  production  capacity 
(PINCRAT)  which  came  on  line  during  the  current  month. 

At  this  point,  the  (very  highly  aggregated)  representation 

of  "physical"  crude  oil  operations  is  complete.  It  was 

suggested  in  the  prior  section,  however,  that  the  oil  process 

module  should  take  into  account  whatever  variables  are 

required  in  order  to  produce  the  variables  monitored  by 

the  decision  module.  Since  we  assume  that  oil  revenues 

are  Important  to  the  producing-country  decision-makers, 

we  also  include  the  country-company  contractual  arrangements 

in  our  module.  These  are  currently  in  a state  of  flux, 

and  so  as  a specific  example  for  this  working  paper  we 

show  the  contractual  arrangements  which  would  have  been 

in  effect  for  Saudi  Arabia  had  the  1971  Teheran  agreement, 

the  1972  and  1973  Geneva  agreements,  and  the  1972  participation 
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agreement  not  been  superceded. 

Under  those  arrangements,  our  module  would  first 
determine  the  current  month's  posted  price  (PP)  in  dollars 
per  barrel  in  accordance  with  the  provisions  of  the  above 


mentioned  agreements.  The  terms  of  those  agreements 
provided  for  monitoring  an  index  based  upon  a group  of 
currencies  and  adjusting  the  posted  price  (to  compensate 
for  inflation)  whenever  the  index  changed  value  by  more 
than  156  from  its  value  for  the  previous  month j the  value 
of  the  index  would  be  specified  by  the  user  for  the  time 
period  to  be  simulated. 

After  the  value  for  posted  price  (PP)  has  been 
determined,  the  tax  revenues  (TR)  to  be  paid  to  the 
producing  country  would  be  computed  using  the  current 
TAXRATE,  ROYALTY,  cost  of  production  (COP),  and  the  government' 
current  participation  SHAKL.  Similarly,  the  revenue 
accruing  to  the  producing  country  government  as  a result 
of  sales  of  its  independently  owned  crude  oil  is  computed. 

The  crude  revenue  (CR)  is  determined  from  consideration 
of  the  amount  of  crude  oil  sold  independently  by  the 
government  (INDCRUD),  the  price  received  by  the  government 
in  such  transactions  (INDSALE),  the  cost  of  production  (COP), 
and  the  price  (SELBAC)  paid  to  the  governments  by  the  companie 
for  country-owned  crude  ^‘'bought  back"  by  the  companies. 

After  completion  of  computation  for  crude  revenue  and  tax 
revenue,  control  passes  back  to  the  decision  module. 

The  producing  government  decision-makers  are  considered 
here  to  evaluate  the  performance  of  the  oil  sector  at  the 
end  of  every  month,  and  then  to  make  whatever  adjustments 
they  consider  appropriate  for  the  next  month's  operations. 
These  adjustments  (if  any)  arc  embodied  in  the  values  of 


various  parameters  (i.e.,  DPIR,  PAPC)  which  are  provided 
when  the  oil  module  is  activated  each  time  by  the  decision 
module . 

However,  although  the  logical  organization  of  the 
oil  module  is  very  simple,  a few  of  the  individual 
operations  within  it,  which  arc  claimed  to  be  reasonably 
suitable  representations  (for  our  purposes)  of  crude  oil 
operations,  should  probably  be  discussed  in  more  det.ai  1 . 

In  particular,  the  existence  of  several  assumptions  should 
be  made  explicit,  and  arguments  for  their  use  should  be 
presented.  As  mentioned  earlier,  the  assumptions  made 
reflect  (hopefully)  the  unique  character  of  crude  oil 
operations  in  the  countries  of  interest,  and  should  be 
interpreted  only  within  this  limited  context. 

There  arc  two  parts  of  the  module  which  should  be 
discussed.  The  first  is  that  dealing  with  capital  investment 
and  increases  in  production  capacity.  In  the  present  version 
of  our  module,  governmental  decision-makers  in  the  producing 
countries  arc  assumed  to  formulate  a desired  production 
level  to  be  reached  at  a given  target  date.  If  tlie  currently 
available  production  capacity  is  insufficient  to  permit 
production  at  the  desired  level,  it  is  assumed  that  the 
decision-makers  will  build  (oi’  permit  to  be  built)  the 
necessary  additional  capacity.  The  decision-makers  will 
produce  a scheme  which  sped  lies  tlie  additional  I'apadty 
per  month  (UPlK)  which  is  to  be  added  over  some  chosen 
number  of  months  ending  with  the  target  date.  If  the 


currently  available  production  capacity  is  more  than 
sufficient  to  permit  production  at  the  desired  level,  then 
the  decision-makers  will  decide,  to  produce  at  less  than 
100/6  of  capacity.  In  this  latter  case,  the  parameter  PAPC 
will  be  set  to  the  appropriate  value  (less  than  l.O)  whenever 
the  reduced  production  level  is  to  go  into  effect,  and 
then  will  be  adjusted  in  succeeding  months  to  further  decrease, 
to  increase,  or  to  maintain  the  same  level  of  production. 

The  major  assumption  taken  when  the  module  was  formulated 
was  that  (within  reasonable  limits)  there  is  no  opposition  by 
the  major  oil  companies  to  increasing  production  capacity,  and 
that  in  fact  they  will  always  push  to  increase  production 
(and  thus  production  capacity)  to  the  maximum  level  permitted 
by  the  producing-country  government.^  This  further  assumes 
that  nothing  restricts  the  companies  or  countries'  ability  to 
afford  whatever  level  of  capital  investment  is  necessary 
for  such  capacity  increases.  In  Saudi  Arabia,  at  least, 
these  two  assumptions  seem  reasonable.  Aramco,  the  major 
oil  producing  company  in  Saudi  Arabia,  has  undertaken  a 
major  expansion  program  aimed  at  increasing  production 
there  from  9 million  bbl/da  at  the  end  of  1973  to  20  million 
bbl/da  at  the  end  of  1980,  and  the  program  was  undertaken 
even  though  Saudi  opposition  to  production  rates  greater 
than  7-8  million  bbl/da  was  publicly  known. ^ Furthermore, 
during  the  embargo  the  Saudi  government  showed  itself  quite 
capable  of  reducing  production  to  less  than  100^  of  capacity, 
at  least  in  the  short  run. 


Finally,  we  assume  that  producing  country  decision- 
makers are  aware  of  the  value  of  ADBR,  the  average  delay 
between  the  time  capital  is  committed  for  an  increase  in 
capacity  and  the  time  such  new  capacity  is  fully  installed 
and  operational.  Given  that  all  of  the  countries  of  interest 
lierc  have  experienced  size.ible  increases  in  production  levels 
during  the  last  decade  or  so,  it  seems  reasonable  that 
they  would  have  reasonably  accurate  data  on  how  long  it 
takes  to  construct  and  connect  various  kinds  ot  new  tacilitie 
(including  wells).  An  implicit  assumption  here,  however, 
is  that  relatively  little  uncertainty  attends  decisions 
concerning  how  production  capacity  can  be  increased  (where 
to  drill,  and  so  on).  In  the  countries  under  study,  and 
especially  in  the  Persian  Gulf,  this  is  a very  reasonable 
assumption.  Known  reserves  and  pools  are  capable  of 
supporting  relatively  large  increases  in  production  witli 
the  application  of  straiglitf orward  deveiopment  processes. 

The  second  part  of  the  module  whicli  should  be  dis- 
cussed is  that  concerning  increases  to  proved  reserves. 

Proved  reserves  are  the  amount  of  oil  ultimately  recover- 
able with  presently  installed  equipment  and  under  current 
economic  conditions.  They  may  represent  either  a rela- 
tively large  percentage  or  a relatively  small  percentage 
of  the  oil-in-place  in  a given  pool  or  field,  depending 
upon  conditions  within  the  pool  or  field  and  upon  how  ^ 

extensively  developed  the  pool  or  field  may  be.  But 
it  is  important  not  to  confuse  proved  reserves  with 


oil-in-place,  since  the  former  are  influenced  by  both 
economic  and  operational  considerations,  while  the  latter 
is  not.  Adelman  points  out  that  "The  more  development 
wells  are  drilled  into  a pool,  the  more  is  known  about 
the  character  of  the  pool  arid  the  better  become  the  esti- 
mates of  wliat  will  probably  be  produced  from  it."^ 

Furtliermore,  "Tlie  oil  company  can  thus  keep  on  adding 
to  its  proved  reserves  for  many  a year  witlrout  ever  tind- 

inj”  a new  field  or  even  a new  pool,  and  with  zero  or 

7 

modest  additions  to  oil-in-placc . " 

The  oil  module  takes  account  of  increases  to  proved 
reserves  which  result  from  development  drillin*;,  but  makes 
no  attempt  to  account  for  any  increases  which  mifcht  result 
from  discovery  of  major  new  fields.  There  are  two  major 
reasons  for  this.  First,  even  if  a major  new  pool  ur  new 
field  were  to  be  found,  its  initial  impact  would  probably 
be  much  greater  upon  estimates  of  oii-in-place  than  upon  ^ 

estimates  of  proved  reserves.  One  cannot  say  a great 

( 

deal  about  ultimate  recoverability  (with  reasonable  con-  i 

fidence)  until  one  attempts  to  define  the  limits  of  the  , 

pool  or  field  and  has  performance  data  from  wells  drilled 
for  that  purpose.  but  in  the  Middle  Last,  at  least,  | 

any  pool  or  field  which  would  add  significantly  to  proved 
reserves  would,  because  of  geological  conditions  in  that  j 

area,  also  be  likely  to  produce  huge  amounts  from  tlicse 
developmental  wells.  Uenee  an  addition  to  proved  reserves  I 

f 


would  once  ayain  lend  to  be  associated  more  closely  with 
a notable  increase  in  production  than  with  the  initial 
"wildcat"  well. 

The  second  reason  for  if;noring  the  wildcatting  type 

of  exploration  has  been  stated  very  clearly  by  H.R.  Warman: 

"It  is  my  firm  belief  that  the  heyday  of  discoveries  in 

the  Middle  East  is  past  and  although  many  large  fields 

(by  world  standards)  remain  to  be  found  there  the  bulk 
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of  the  oil  and  the  largest  fields  have  been  found." 

And,  from  Adelman  again,  "Let  us  refrain  from  guessing 
what  this  continued  [Lastern  Hemisphere  exploration] 
activity  means  for  finding  new  fields.  The  effect  of 
chance  is  too  great. It  thus  seems  reasonable  to 
permit  the  user  to  exogenously  raise  the  level  of  proved 
reserves  to  simulate  the  chance  discovery  of  a major  new 
field,  but  it  seems  equally  reasonable  not  to  attempt 
to  treat  wildcat  exploration  within  the  module. 

The  next  step  in  development  of  the  oil  module 
is  to  conduct  a series  of  trial  runs  using  data  from 
various  countries  of  interest.  This  will  be  done  as 
soon  as  the  overhead  programming  general  to  all  the  modules 
is  completed.  At  that  time,  the  performance  of  the  module 
in  its  present  form  may  be  more  fully  appraised,  and  any 
necessary  modifications  made  and  tested.  In  addition, 
more  detailed  documentation  will  be  produced  on  the  various 
parameter  values  calculated  and  parameter  estimation 


nict'l'iod&  used.  In  the  meantime,  this  worliiiig  paper  should 
serve  as  an  introduction  to  the  structui'e  tind  lof^ic  of 
the  basic  module,  and  as  an  indication  of  the  direction 
of  tlic  module's  development. 


Footnotes  for  Section  II 


^The  case  of  revision  is  built  into  the  overhead 
programming  for  the  simulation,  and  thus  is  not  seen  in 
the  source  code  for  the  oil  module  shown  in  Figure  TI— 2. 

^This  delay  mechanism  is  a very  simple  one.  The 
desired  production  capacity  increase  is  sto-^ed  for  a 
given  number  of  months,  where  the  number  of  months  is 
meant  to  be  an  approximation  of  the  time  required  for  the 
needed  facilities  to  be  built  and  to  become  operational. 

After  the  given  number  of  months  has  passed,  the  capacity 
increase  is  brought  "on  line"  and  eonsidered  fully  operational. 

^For  details  of  the  Teheran  and  Geneva  agreements, 
see  respeeti vely: 

OPLC  Annual  Keview  and  Record,  1971,  PP-  7-o. 

Petroleum  Press  Service,  July,  1973,  PP*  ^^3-04* 

For  details  of  the  Saudi  participation  agreement,  see 
"Boom  Times  in  the  Gulf,"  Washington  Post, 

July  22,  1973,  PP*  C2— (-3 * 

^This  is  for  the  case  where  capital  investment  tor 
capacity  increases  is  the  responsibility  of  the  contracting 
oil  companies.  If  the  responsibility  for  capital  investment 
lies  with  a producing  country's  national  oil  company,  there 
would  seem  to  be  no  problem,  subject  of  course  to  the  national 
oil  company's  ability  to  raise  tlie  necessary  capital. 

^"Boom  Times  in  the  Gulf,"  Washington  Post,  July  22,1973, 
pp.  C2-C3 . See  also  the  Kew  York  Times,  August  9,  1973, 
for  details  of  the  Aramco  investment  program. 

^M.A.  Adelman,  The  World  Petroleum  Market.  Baltimore: 
Johns  Hopkins  University  Press,  1972,  p.  25”! 

^M.A.  Adelman,  1972,  p.  30. 

^H.K.  Warman,  "The  Future  Availability  of  Uil," 
paper  presented  at  the  Financial  Times/BOAC  Conference 
on  World  Energy  Supplies,  18-20  September,  1973, 

Grosvenor  House,  London,  p.  8. 

^M.A.  Adelman,  1972,  p.  205* 
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INTRODUCTION 

on  clearly  has  been  a dominant  factor  In  the  economies 
of  these  Middle  Eastern  countries.  But  to  focus  solely  on 
the  oil  sector  Is  to  present  an  Incomplete  picture  of  Iran, 
Iraq,  Saudi  Arabia,  Libya,  and  Algeria.  While  this  sector 
constitutes  the  major  source  of  revenue  for  each  country.  It 
remains  only  one  of  several  Important  sectors  "defining"  the 
environment  within  which  decision-makers  In  these  countries 
operate.  Another  Important  sector  In  this  setting  Is  the 
agricultural  sector. 

After  oil  production,  agriculture  Is  the  largest  single 
contribution  to  the  national  accounts  (I.e.,  the  national 
Income,  the  GNP,  the  ba I ance-of - paymen t s , etc.)  of  each  of 
the  five  countries.  The  agricultural  sector,  moreover.  Is 
the  principal  source  of  employment  In  these  oil-producing 
countries,  with  tiore  than  half  of  the  population  In  each 
country  (except  Libya)  deriving  Its  livelihood  from  agricul- 
ture. Due  to  a number  of  constraints  (e.g.  limited  water 
resources),  however,  the  level  of  agricultural  productivity 
In  these  countries  are  not  able  to  produce  enough  on  their  own 
tO'  meet  the  eve  r- I nc  reas  I ng  food  needs  of  their  respective 
populations.  Further,  with  ever-growing  populations  and 
rising  demands  for  better  standards  of  living,  they  face  the 
strong  possibility  of  widespread  famines  breaking  out  In  the 
not” too-d I s tan t future.  To  avert  this  situation,  extensive 
efforts  are  being  made  In  each  country  to  modernize  and  dev- 


lop,  the  agricultural  sector. 

It  Is  In  the  context  of  these  development  efforts  that 
v;e  have  attempted  to  construct  a simulation  model  of  the 
agricultural  sector  In  these  five  countries.  Specifically, 
we  have  sought  to  formulate  a structure  which  would  enable 
us  to  (1)  Identify  and  trace  the  various  Information  and  mat- 
erial flows  In  the  agricultural  production  process  which  In- 
fluence the  decision-makers'  choices  of  developmental  rollcles 
and  programs,  and  (2)  project  the  consequences  that  their 
choices  might  have  for  the  output  behavior  of  the  agricultural 
sector.  To  this  end,  we  have  adopted  a "bu 1 1 d 1 ng-b 1 ock" 
approach  to  modeling  this  sector.  The  complex  array  of 
variables  and  Interrelationships  are  conceptually  grouped  Into 
several  sequen 1 1 a 1 1 y- 1 1 nked  "logical  components",  or  building- 
blocks,  to  simulate  various  facets  of  the  production  pro-ess. 
Four  such  components  are  Included  In  the  present  version  of 
the  agricultural  simulations:  resource  allocation,  moderni- 
zation, p' oduct lon/market  1 ng , and  consumption/demand  com- 
ponents. The  output  of  a component  Is  either  an  Input  to 
another  component  or  a performance  variable,  or  both.  The 
final  outputs  of  the  model  thus  Included  not  only  physical 
outputs,  but  also  a set  of  performance  variables.  It  Is 
this  set  of  variables  which  the  declslc  makers  evaluate  and 
compare  with  policy  goals  when  choosing  their  policies  and 
programs  for  the  next  time  period. 

At  present  then,  we  have  a model  which  Is  structures  to 
simulate  the  production  of  field  crops  (specifically  wheat, 


simulate  the  production  of  field  crops  (specifically  wheat 
the  principal  crop  and  food  staple)  In  these  oil-producing 
countries.  Parameter  values  are  available  for  one  country 
(Saudi  Arabia)  and  will  soon  be  ready  for  the  other  four. 


THE  SETTING:  Heraus forde r unq  und  Antwort 

Oil  clearly  has  been  a dominant  factor  In  the  economies 
of  these  Middle  Eastern  countries.  Yet,  to  focus  entirely 
on  the  oil  sector  is  to  view  a rather  distorted  picture  of 
these  five  countries.  For  despite  the  tremendous  wealth 
derived  from  oil  production,  there  has  been  little  appreciable 
change.  If  any  at  all,  in  their  overall  economies.  Put  some- 
what differently,  Irspite  of  their  vast  capital  surpluses, 
these  countries  arc  still  economically  underdeveloped.  But 
there,  tfic  overall  economic  development  of  these  countries 
depends  upon  more  than  the  accumulation  of  capital  surpluses, 
upon  more  than  the  growth  in  the  productivity  of  this  one  sector. 

It  also  depevTds,  to  a considerable  extent,  upon  the  modernization 
and  development  of  the  agricultural  sector. 

Agriculture  constitutes  a major  sector  of  both  the  economy 
and  the  social  structure  of  each  of  the  five  countries  examined 
here.  After  oil  production.  It  Is  the  largest  single  contributor 
to  the  national  accounts  (i.e.,  the  national  Income,  the  GNP, 
the  balance  of  payments,  etc.)  of  these  countries.  And,  where- 
as the  oil  sector  represents  the  major  source  of  revenue  for  these 
countries,  the  agricultural  sector  Is  the  principal  source  of 
employment  and  individual  Income.  More  than  half  of  the  population 
of  four  of  these  countries  (Algeria,  Iran,  Iraq  and  Saudi  Arabia) 
derive  their  livelihoods  directly  from  agriculture.  in  Libya's 
case  this  figure  is  considerably  smaller  (approximately  one-third 
of  the  population),  yet  It  still  represents  the  largest  share  of 
the  population  Involved 
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In  any  one  sector  of  the  Libyan  economy. 

Despite  the  rather  sizable  Input  of  labor  to  the  agri- 
cultural sector,  agricultural  productivity  In  these  Middle 
Eastern  countries  Is  not  very  high.  Winter  grains  such  as 
wheat  and  barley  (the  principal  grain  crops  of  these  countries), 
for  example,  rarely  produce  yields  above  fifteen  bushels  per 
acre  per  year,  even  In  relatively  good  years.'  At  such  levels 
of  productivity,  these  countries  are  barely  able.  If  at  all, 
to  produce  enough  on  their  own  to  meet  the  present  food  needs 
of  their  respective  populations.  Al I -too-of ten , In  fact,  they 
must  Import  large  quantities  of  food  to  "fill  up"  their  fre- 
quent 1 y-  def  I c I ent  food  accounts.  And  confronted  with  ever- 
growing populations  and  rising  demands  for  better  standards  of 
living,  these  countries  are  likely  to  become  even  more  depen- 
dent upon  external  sources  of  food.  For  unless  agricultural 
productivity  can  be  significantly  raised  above  present  levels 
(or  otherwise  augmented),  these  cour, cries  face  the  possibility 
of  widespread  famines  breaking  out  In  the  not- too-d I s t an t future 
Considerable  efforts  are  thus  being  made  In  these  countries 
to  Increase  agricultural  productivity,  to  modernize  and  develop 
the  agricultural  sector.  If  these  efforts  are  to  succeed,  how- 
ever, a number  of  rather  formidable  obstacles  must  be  overcome. 
One  major  obstacle  which  has  long  limited  agricultural  produc- 
tion In  these  countries  Is  their  relative  lack  of  adequate  water 
supplies.  For  the  most  part,  these  countries  depend  upon  rain- 
fall to  provide  the  water  needed  for  crop  production.  But 


because  of  the  arid  nature  of  the  climate  In  these  countries, 
the  rainfall  they  receive  Is  both  low  and  highly  variable  over 
time.  Many  areas  of  these  countries,  In  fact,  receive  so 
little  rain  as  to  make  the  production  of  rain-fed  crops  well- 
nigh  Impossible.  As  a result,  the  amount  of  cultivable  land 
In  each  country  is  limited  to  a rather  small  percentage  of 
each's  total  land  area.  (See  Table  1)  And  where  this  land 
Is  actually  put  under  cultivation,  the  utilization  of  this 
land  for  rain-fed  crops  (which  the  major  share  of  the  crops 
grown  In  these  countries  are)  requires  the  adoption  of  such 
practices  as  placing  the  cropped  area  In  fallow  during  alter- 
nate growing  seasons.  Under  such  conditions.  It  Is  hardly 
surprising  that  these  countries  have  thus  far  been  unable  to 
realize  their  full  agricultural  potential. 

The  alternative  to  this  dependence  upon  rainfall  for 
crop  production  Is,  of  course,  the  extension  of  Irrigation 
to  the  areas  to  be  cultivated,  both  present  and  potential. 

But  to  bring  these  areas  under  Irrigation  requires  that  these 
countries  have  alternative  sources  of  water  In  sufficient 
amounts  to  meet  the  water  requirements  of  the  area  (and  crop) 
to  be  Irrigated.  Of  these  five  countries,  however,  only  Iraq 
appears  to  be  well-endowed  with  such  a supply  of  Irrigation 
water.  With  a combined  average  annual  flow  of  around  61  million 
acre-feet,  the  Tigris  and  Euphrates  rivers  clearly  provide  Iraq 
with  a great  potential  for  Irrigation.^  Using  only  part  of  this 

supply  (approximately  28.^5  million  acre-feet),  the  Iraqis  have 


Table  1.  Land  Utilization  In  the  Five  Countries 

(In  1 000  acres) 
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been  able  to  put  an  estimated  7.5  million  acres  of  crop  iand 
under  irrigation  thus  far.3  As  to  the  other  four  countries, 
they  do  not  possess  any  read i iy-access i bie  suppiies  of  irri- 
gation water  which  are  comparable  to  those  in  iraq,  iran  aiso 
depends  upon  the  Eurhrates  River  for  irrigation  water,  but 
the  amount  of  water  it  is  abie  to  extract  from  this  source  is 
definiteiy  not  sufficient  to  meet  Iran's  present  and  projected 
water  needs.  The  situation  is  even  bieaker  for  Aigeria,  Libya 
and  Saudi  Arabia;  there  are  no  rivers,  lakes,  etc.,  of  any 
practical  significance  in  these  countries. 

From  where,  then,  can  these  countries  get  the  water  they 
need?  One  source  is  to  be  found  underground,  l.e.,  groundwater 
from  wells.  information  on  how  extensive  the  supply  of  this 
water  is,  however,  is  rather  scanty.  A more  certain  source  of 
potential  Irrigation  water  is,  of  course,  seawater.  in  both 
cases,  the  production  costs  involved  in  tapping  these  sources 
arc  substantial.  The  cost  of  producing  ground  water,  for 
example,  presently  runs  about  $130  per  acre-foot.^  in  contrast, 
the  cost  of  desalination,  given  existing  technology,  is  about 
one  dollar  per  1000  gallons,  or  about  $326  per  acre-foot. ^ 

As  these  countries  have  to  dig  deeper  wells,  and  as  desallni- 
zation  technology  advances,  the  difference  in  the  costs  of 
these  two  alternative  sources  is  likely  to  diminish.^  But  for 
the  present  time,  and  for  the  forseeable  future,  it  is  the 
production  of  groundwater  which,  in  terms  of  cost,  provides 
the  more  practical  solution  to  the  water  problem  in  these 


'3^ 


. f t 


countr 1 es  . 


Whatever  the  source,  It  Is  abundantly  clear  that  the 
development  of  Irrigation  water  constitutes  an  essential 
Ingredient  In  any  effort  to  Increase  the  agricultural  pro- 
ductivity of  these  countries.  Water  by  Itself,  however,  Is 
not  the  only  prerequisite  for  Increased  agricultural  produc- 
tion; "Indeed,  neither  water  nor  any  other  single  Input 
Is  the  magic  wand  that  will  quickly  and  painlessly  produce 
agricultural  plenty  and  prosperity."^  Thus,  If  the  extension 
of  Irrigation  to  the  cultivated  areas  Is  to  be  of  any  lasting 
benefit.  It  must  be  accompanied  by  a number  of  additional, 
but  equally  Important  production  Inputs.  These  additional 
Inputs  are  essential,  for  the  scarcity  of  water  does  not 
constitute  the  only  obstacle  to  the  expansion  of  agricultural 
product  I on . 

A second  major  obstacle  to  Increased  agricultural  pro- 
duction Is  the  general  lack  of  soils  suitable  for  cultiva- 
tion. Suitable  soils  are  as  scarce  In  these  cov?ntrIes  as 
water,  if  not  more  so.  As  a result,  only  a small  fraction 
of  the  land  In  each  country  Is  truly  cultivable.  Even  In 
those  areas  where  cultivation  Is  possible,  the  suitability 
of  the  soli  Is  limited.  There  are  two  aspects  of  the  soils 
in  these  countries  which  In  particular  pose  major  limitations 
to  agricultural  production.  First,  with  continued  wetting 
and  drying  out,  the  soil  has  a tendency  to  accumulate  high 
concentrations  of  salt.  This  problem  Is  especially  acute 


In  Iraq  where  between  twenty  and  thrlty  percent  of  the 
cultivable  land  has  to  be  abandoned  each  year  due  to  salina- 
tion. Second,  the  soils  are  very  low  In  nitrogen  content 
which  Is  necessary  to  sustain  high  production  In  these  soils. 

As  a consequence  of  these  two  factors,  the  productivity  of 
these  soils  tends  to  be  exhausted  rather  quickly  with  the 
result  that  much  of  the  cultivable  land  in  these  countries 
must  be  placed  In  fallow  during  alternate  years.  Further, 
even  when  these  soils  are  used  for  cropping,  the  resulting 

yields  tend  to  be  quite  low. 

Clearly,  then,  to  overcome  this  second  obstacle  con- 
stitutes another  major  prerequisite  for  Increased  agricul- 
tural production.  But  again,  no  single  Input  will  be  suffi- 
cient to  achieve  this.  Instead,  there  are  several  separate, 
but  closely  Interrelated,  Inputs  which  will  help  to  Improve 
the  suitability  of  the  soils  for  production.  Among  these 
Imputs  Is,  of  course,  a drainage  system  for  "flushing" 
harmful  salts  out  of  the  soils.  In  conjunction  with  this, 
these  countries  need  to  Improve  their  use  of  land  and  water- 
What  this  entails  Is  the  adoption  of  such  practices  as  land 
leveling,  flood  control,  and  moisture  conservation.  Another 
major  Input  r.as  to  be  fertilizers,  particularly  nitrogen 
fertilizers.  While  potassium  and  phosphorous  fertilizers  are 
present  in  these  countries,  they  are  not  available  In  sufficient 
amounts  to  sustain  a wide  variety  of  crops  or  high  production 
levels.  Finally,  with  Increased  fertilization  end  Irrigation, 


new  varieties  of  crops  could  be  Introduced  which  are  of  the 
h I gh-y I e I d type . 

All  of  the  Inputs  Identified  above,  Including  the  ex- 
tension of  Irrigation,  are  directed  at  raising  the  per  acre 
yields  of  the  cultivable  lands  In  these  countries.  But 
raising  per  acre  yields  represents  only  one  aspect  of  the 
overall  problem  of  I ncreas I ng  agr I cu  I tura I production.  Another 
equally  Important  aspect  of  this  problem  Is  that  of  raising 
the  per  capita  productivity  of  labor.  As  we  noted  at  the 
outset  of  this  report,  a major  share  of  the  labor  force  In 
each  of  the  five  countries  Is  employed  In  the  agricultural 
sector.  Yet,  the  per  capita  productivity  of  this  agricultural 
labor  Is  presently  quite  low.  Of  course,  faced  with  the  lack 
of  adequate  water  and  soils,  the  Individual  farmer  Is  not 
going  to  be  very  productive.  But  even  with  the  necessary 
physical  Inputs  to  overcome  these  two  obstacles,  he  Is  still 
not-  likely  to  be  very  productive.  For  to  raise  the  per  capita 
productivity  of  agricultural  labor  In  these  countries,  two 
additional  obstacles  must  be  overcome.  The  first  of  these  two 
obstacles  relates  to  the  availability  of  labor  In  sufficient 
amounts  to  support  an  Intensive  effort  to  expand  ag  r Icu  1 i^u  ra  I 

product  I on . 

Of  those  employed  In  the  agricultural  sector,  most  all 
are  engaged  In  traditional  subsistence  farming.  With  agri- 
cultural production  thus  being  carried  out  primarily  to  meet 
the  food  needs  of  the  Individual  house-hold  (or  production 


unit),  the  labor  Input  required  to  produce  this  food  Is 
provided  principally  by  the  household  Itself.  More  often 
than  not,  this  labor  Is  quite  sufficient  to  meet  the  labor 
requirements  for  subsistence  production.  As  a result,  there 
Is  very  little  need  for  additional,  nonhousehold  labor.  With 
the  raising  of  the  productivity  of  the  cultivated  lands,  how- 
ever, "...the  need  for  labor  will  Increase  so  considerably 
that  present  surpluses  Ilf  any  exist  at  all)  will  hardly  suf- 
fice to  satisfy  the  new  requirements."®  Put  somewhat  differ- 
ently, by  raising  per  acre  yields  these  countries  create 
another  problem  for  themselves,  namely:  the  problem  of  a 
shortage  of  labor.  There  are  no  other  sources  of  labor  In 
sufficient  amounts  which  these  countries  can  draw  upon  to 
meet  the  new  labor  requirements.  Moreover,  the  agricultural 
sector  loses  part  of  Its  labor  supply  each  year  as  some  farmers 
migrate  to  urban  areas.  Unless  this  shortage  of  labor  can 
somehow  be  made  up.  It  Is  likely  to  have  an  adverse  affect  on 
the  efforts  of  these  countries  to  Improve  land  utilization, 
to  expand  agricultural  production. 

But  how  can  these  labor  shortages  be  made  up?  One 
way  to  overcome  this  obstacle  Is  to  substitute  machinery  for 
labor,  i.e.,  to  "mechanize"  agriculture.  (The  level  of 
mechanization  at  present  Is  rather  low  In  these  countries, 
with  most  farmers  still  depending  on  animal  or  human  power.) 

By  inputting  more  and  better  equipment  (such  as  tractors) 
to  replace  human  and  animal  power,  these  countries  should  be 


able  to  Increase  the  per  capita  productivity  of  the  existing 
labor  supply,  and  thus  to  decreaae  the  amount  of  labor  re- 
quired for  the  Intensification  of  agricultural  production. 

To  reiterate  a point  made  earlier,  however,  the  Intro 
ductlon  of  farm  machinery  (or  of  any  other  single  Input)  Is 
not  by  Itself  sufficient  to  bring  about  the  desired  changes 
In  agricultural  production:  "...  mec ha n I za 1 1 on  wou  I d accom- 
plish relatively  little  un I ess  accompan I ed  by  better  Irriga- 
tion and  drainage,  greater  fertilizer  use,  better  crop  varie- 
ties, better  control  of  weeds  and  crop  diseases,  and  by  other 
components  of  a technologically  advanced  a g r I cu I t u re . . . "^  Nor 
Is  the  mere  Inputting  of  these  factors  of  production  together 
enough.  There  must  also  be  a willingness  on  the  part  of 
individual  farmers  to  adopt  these  new  production  Inputs.  What 
this  essentially  bolls  down  to  Is  the  existence  of  economic 
opportunities  which  are  rewarding  to  these  farmers.  Herin 
lies  the  final  obstacle  to  Increased  agricultural  production 
to  be  discussed  here,  namely:  the  relative  lack  of  such 

opportunities  In  these  five  countries. 

As  Schultz  (I961«)  notes,  traditional  agriculture  (which 
agriculture  In  these  countries  predominantly  Is)  has  certain 
bullt-ln  resistors  to  any  change  In  the  existing  state  of 
the  arts:  "The  concept  of  traditional  agriculture  Implies 
long-established  routines  with  respect  to  all  production 
activities."*®  Because  farmers  In  traditional  agriculture 
have  a wealth  of  experience  with  these  routines  to  draw 


upon,  the  risks  and  uncertainties  they  face  with  regards  to 
the  production  possibilities  of  traditional  factors  of  pro- 
duction are  minimal.  But  with  the  Introduction  of  new  factors 
of  production,  they  are  faced  not  only  with  having  to  break 
with  the  past,  but  also  with  having  to  cope  with  risks  and 
uncertainties  which  are  as  yet  unknown.''  As  a result,  they 
are  likely  to  be  rather  hesitant  to  adopt  these  new  factors. 
Yet,,  only  through  experience  will  they  be  able  to  learn  what 
the  risks  and  uncer ta I n I t I es  Inherent  In  these  factors. 

How,  then,  are  those  In  traditional  agriculture  to  be 
Induced  to  try  these  new  production  Inputs?  The  answer  to 
this  question  lies  In  the  economic  opportunities  which  agri- 
cultural production  and.  In  turn,  the  use  of  these  new  Inputs 
offer  to  tne  farmer.  More  precisely,  the  willingness  of 
Individual  farmers  to  adopt  the  new  production  Inputs  depends 
upon  (1)  the  payoffs  to  their  production  activities,  and  (2) 
the  costs  (as  well  as  the  supply)  of  these  Inputs.  What 
this  essentially  means  Is  that  there  must  be  a system  of 
prices  which  will  enable  farmers  to  make  a reasonable  margin 
of  profit  and,  at  the  same  time,  to  obtain  the  necessary  new 
Inputs  at  prices  that  permit  this  profit  margin.  (It  Is 
this  margin  of  profit,  then,  that  provides  the  necessary 
Inducement,  or  lack  thereof,  to  adopt  the  new  production 
Inputs.)  In  the  five  countries  examined  here,  however,  such 
a system  of  prices  Is,  for  the  most  part,  missing.  Prices 
for  farm  products  In  these  countries  tend.  In  general,  to  be 


depressed  and  distorted.  Morever,  the  costs  of  the  required 
Inputs  are  still  quite  high.  The  overall  effect  of  the  present 
system  of  prices  has  thus  been  to  leave  farmers  In  these  coun- 
tries with  very  small  margins  of  profit,  If  any  at  all.  As  a 
result,  there  Is  very  little  Incentive  for  these  farmers  to 
produce  much  more  than  what  Is  necessary  to  meet  their  own  con- 
sumption needs.  This.  In  turn,  means  that  there  Is  little  In- 
centive to  purchase  the  new  production  Inputs. 

To  overcome  this  obstacle  to  Increased  agricultural  pro 
ductlon  requires,  of  course,  the  establishment  of  a more  effi- 
cient system  of  prices.  But  again,  the  establishment  of  this 
price  system  Is  not  enough  by  Itself  to  bring  about  an  Increase 
In  production.  While  such  a system  may  lead  to  an  Increased 
desire  on  the  part  of  farmers  to  seek  to  Increase  their  outputs 
their  efforts  will  not  get  very  far  unless  there  are  adequate 
aupplles  of  the  necessary  production  Inputs  available.  Put 
another  way,  the  essence  of  agricultural  development  In  these 

five  Middle  Eastern  countries  Is 

...the  application  of  a package  of  separate  biU 
closely  Interrelated  programs,  technologies,  and 
processes;  It  Is  their  Interrelationship  which 
Is  truly  significant...  Any  single  program  may 
have  limited  and  sometimes  even  negative  effect. 

If  taken  by  Itself;  but  may  be  highly  productive 
If  combined  with  other  programs  In  proper  propor- 
tions and  proper  timing.'^ 

The  problem  facing  the  decision-makers  In  these  countries  Is 
thus  one  of  finding  that  combination  of  programs  which  will 
produce  the  results  they  seek.  With  this  In  mind  we  turn  now 
to  our  proposed  model  of  the  agricultural  sector. 


THE  MODEL 


As  the  preceding  discussion  suggests,  the  effort  to 
modernize  and  develop  the  agricultural  sector  In  these  five 
countries  is  clearly  no  simple  matter.  There  are  numerous 
physical,  economic,  social  and  political  factors,  the  dynamic 
Interactions  between  which  affect  the  decision-makers'  choices 
of  developmental  policies  and  programs.  To  provide  a clearer 
picture  of  how  this  complex  array  of  factors  and  their  Inter 
relationships  affect  these  choices,  we  have  constructed  a 
simulation  model  of  the  agricultural  sector  In  these  countries. 
What  one  proposed  model  purports  to  offer  Is  a way  to  (1)  Iden- 
tify and  trace  the  essential  Information  and  material  flows 
Influencing  the  choices  of  the  decision-makers,  and  (2)  analyze 
and  project  the  consequences  that  their  choices  may  possibly 
have  for  the  performance  of  the  agricultural  sector. 

For  the  sake  of  some  simplicity,  we  have  confined  our 
attention  In  the  construction  of  this  model  to  the  production 
of  but  one  crop:  wheat.  Wheat  constitutes  the  principal 
crop  grown  In  these  countries  In  terms  of  both  the  quantity 
produced  and  the  amount  of  crop  land  devoted  to  It.  Wheat 
also  represents  the  major  staple  In  the  diets  of  the  people 
In  these  countries.  Taking  these  two  facts  Into  consideration, 
we  feel  that  by  limiting  our  view  to  this  one  crop  we  will 
still  be  able  to  present  a fairly  representative  picture  of 
the  setting  with  In  which  decisions  In  the  development  of 
the  agricultural  sector  are  made  In  these  oil-producing  countries. 


In  constructing  our  simulation  model  of  the  wheat 
production  process,  we  have  employed  a "bu 1 1 d I ng-b I ock" 
approach.'^  With  this  approach,  the  complex  array  of  yar- 
lables  and  functional  Interrelationships  comprising  the 
agricultural  sector  are  broken  Into  several  sequentially- 
linked  "logical  components"  (or  bu I I d I ng-bl ocks)  to  simulate 
the  y nous  facets  of  the  production  process.  There  are 
four  such  components  In  our  present  model:  resource  allo- 
cation. modernization,  p roduc t I on/ma r ke t I ng , and  consumption/ 

demand  (See  Figure  I).  The  output  of  each  component  serves 
either  as  an  Input  to  the  next  component  In  the  sequence  or 
as  a measure  of  that  component’s  performance.  (It  Is  the 
set  of  such  performance  measures  which  constitutes  the 
input  from  the  agricultural  sector  to  the  decision  stratum). 

What  follows,  then.  Is  a brief  description  of  the 
structure  and  functions  of  the  four  components  of  our  model. 
This  description  will  focus  primarily  on  the  mathematical 
form  of  the  model.  But  to  aid  the  reader  In  following  through 
these  equations,  we  have  provided  several  "causal  maps"  of 
the  Interrelationships  among  the  variables  of  the  model.  The 

key  to  Interpreting  these  maps  Is  as  follows: 

Symbol  Meaning 

X Denotes  direction  of  Influ- 

' ence  or  causality 

Denotes  endogenous  variables 

Denotes  exogenous  variables 

Denotes  policy  variables 

Denotes  constants 


o 

© 

0 

0 


Denotes  a delay  function 


© 

Resource  Allocation  Component 

Obviously,  land  and  water  constitute  two  very  basic 
but  crucial  factors  Influencing  wheat  production  In  these 
countries.  The  purpose  of  this  first  component  (See  Figure 
2)  of  the  model  Is  thus  to  simulate  the  allocation  of  these 
two  scarce  resources  to  the  cultivation  of  wheat.  The  all6" 
cation  of  cultivated  land  Is  determined  In  the  model  by  the 


amount  of  cultivable  land  available,  the  amount  of  cultivated 
land  which  Is  placed  In  alternative  uses,  and  the  amount  of 
land  that  Is  left  In  fallow.  This  allocation  Is  represented 
fls  foil ows : 


LUC  (t)  - CL  - [LAU  (t)  + LIR  (t)]  (Rl) 

where:  LUC  - land  under  cultivation  for  wheat  (acres) 

CL  ■ total  cultivable  land  available  (acres) 

LAU  - land  allocated  to  alternative  uses  (acres) 
LIR  ••  land  In  fallow  (acres) 


The  total  amount  of  cultivable  land  available,  CL,  Is  assumed 
to  be  constant  throughout  the  simulation.  LAU  Is  a policy 
variable,  the  value  of  which  Is  set  at  each  time  Interval 
by  the  ';o  1 I cy  makt  r . 

RfA 

LIR(t)  - [C,*»(t-DT)]  + [DT*RL1  (t-OT)]  (R2) 

where:  Cj  • fallow  requirement  (l.e.,  the  propor 1 1 on  of^ 

land  (that  must  be  placed  In  f a 1 1 ow) -d Imens lon- 
I ess ) 


RFA 

- ralnfed  (traditional)  acreage 

(acres) 

RLI 

- rate  at  which  Irrigated  land  Is 

lost  to  cultivation  (l.e.  exhausted) 
as  a result  of  over" 1 rr I gat  Ion  and/ 

(acres/year) 

(year) 

or  salination 

DT 

<■  time  I nterva  1 

with  this  variable,  an  endogenous  variable,  we  are  able  to 
take  into  account  the  impact  of  farming  practices  on  land 
utilization.  In  the  case  of  rainfed  land,  for  example,  the 
principal  farming  system  Is  one  of  alternating  crops  with 
fa  I low. 


Much  of  the  land  under  cultivation  In  these  countries 


relies  on  rainfall  for  Its  water  supply  (variable  RFA,  which 
Is  computed  by  Equation  R6)  . Of  course.  Irrigation  water  Is 


used  In  some  areas.  The  development  of  an  Irrigation  system. 


In  fact,  been  a major  policy  of  these  countries.  The  rate 
of  this  development  and  the  extent  of  Irrigation  In  each 


country  are  computed  by  the  following  equation 


IRD  (t)  !.(!■)  ] 

DEL  COST  I (t)  ■' 


1 


IRP  (t)  - IRP  (t-DT)  + DTCIrR^IRD  (t)-RLI  (t)] 

IRA  (t)  - i£r  (t)*  IRP  (t) 

f 

RpA  (t)  - LUC  (t)  - IRA  (t) 


(R3) 

(Ri») 

(R5) 

(R6) 


where ; 

IRD  ■ Irrigation  development  rate 
BUDI*  Investment  allocated  to  irrigation 
deve 1 opment 

COST  l«  cost  of  Irrigation  water 
DEL  ■ time  delay 


(acre-f t/year) 
($) 

($/acre- f t . ) 
(years) 


IRP  ■ potentially  Irrigatable  acreage 
IRR  ■ Irrigation  requirement 
IRA  * acreage  actually  Irrigated 
MR  ■ Intensity  of  Irrigation 


(acres) 

(acre-f t/acre) 
(acres ) 

(d Imens Ion  less 


Of  the  above  variables,  MR  Is  perhaps  the  most  hazily  conceived. 


We  have  made  It  a policy  variable  In  the  model  which  ranges  from 


0 to  1.0.  One  might  expect  that  these  countries  would  try  to 
make  full  use  of  their  Irrigation  potential.  Yet  this  Is  not 
the  case.  Iraq,  for  example,  has  In  the  past  utilized  only  half 


of  their  Irrigation  potential. 

The  variable  IRR  Is  a constant  In  the  model,  the  value 

of  which  depends  upon  the  growing  season.  For  winter  crops 

like  wheat  It  Is  k acre- ft . /acre ; for  summer  crops  this 

1 k 

figure  Is  7 acre- ft  ./acre. 

The  outputs  of  this  resource  allocation  component  are, 
then,  the  total  amount  of  land  under  cultivation  In  wheat, 
the  amount  of  this  land  which  Is  actually  Irrigated,  and  the 
amount  of  cultivated  land  which  depends  on  rainfall  (I.e., 
traditional  acreage)  for  water.  All  three  outputs  are  Inputs 
to  the  modernization  component;  only  land  under  cultivation 
constitutes  an  Input  to  the  production/marketing  component. 

Thf  Modernization  Component 

As  we  have  noted  on  several  occasions  In  this  paper, 
the  development  of  one  Input  (e.g.,  water)  Is  not  by  Itself 
sufficient  to  bring  about  Increased  agricultural  production. 
Instead,  a number  of  different  modernizing  Inputs  are  required 
to  accomplish  this  Including  fertilizers,  farm  machinery.  Im- 
prove seed  varieties,  etc.  In  order  to  explore  the  Impact 
of  these  modernizing  Inputs  on  the  agricultural  production, 
a "modernization"  component  has  been  Included  In  the  model. 
(See  Figures  3a  and  3b).  This  component  focuses  specifically 
on  the  Impact  of  Increased  fertilization  and  mechanization  on 
the  production  of  wheat  In  these  countries.  The  primary  out- 
puts of  this  component  are  l)  a measure  of  productivity  (yield 
per  acre),  and  2)  a mechanization  coefficient.  Both  outputs 


serve  as  Inputs  to  the  production/marketing  component. 

For  the  sake  of  clarity  only,  we  have  divided  the  modern- 
ization component  Into  two  parts.  The  first  part  to  be  des- 
cribed here  concerns  the  Introduction  of  fertilizers  to  the 


production  process: 

RFERT  (t) 
FERTC  (t) 
FERTA  (t) 
VRAM  (t) 
YPA  (t) 


i * [PCrERT  (t-OT)* 


OT 

. DT  * RFERT  (t) 

> FERTC  (t)/  IRA  (t) 

. FRC  (t)  * FERTA  (t) 


r (YPAH(t)*IRA(t))  + jYPAT*RFA(t)) ] ( 


Ml  . 1 ) 
Ml  .2) 
Ml  .3) 
Ml  .M 
M 1 . 5 ) 


where : 

RFERT  - the  rate  of  fertilization,  I.e.  the  amount 
of  fertilizers  obtained  per  year  (Ib/year) 

BUDF  - agricultural  Investment  allocated  to 
fertilization  (dollars) 

PFERT  - the  farm  price  for  fertilizers  (dol I a rs/ 1 b . ) 

PCFERT  - the  profitability  criterion  for  fertilization 
(dimensionless) 

FERTC  - the  total  amount  of  fertilizer  used  (lb.) 

FERTA  - a measure  of  the  Intensity  of  fertilizer  use 
( I b . /acre) 

YPAM  - the  productivity  (yield  per  acre)  of  the 

Irrigated  (modern)  crop  area  (bushels/acre) 
YPAT  * the  average  productivity  (yield  per  acre) 
of  the  rainfed  (traditional  crop  area 
(bushels/acre)  15 

FRC  ■ fertilizer  response  coefficient  (bushel/Ib) 

PP  - the  producer  ( I . e . , domes 1 1 c)  price  of  wheat 
(dol I ars/bushe 1 s ) 


With  Equation  Ml. 2,  there  Is  no  provision  for  the  accumulation 


\ 


!. 


of  fertilizers  over  time.  We  assume  here  that  because  of  the  low 
quality  of  the  soils  In  these  countries,  farmers  will  use  all 
of  the  fertilizers  they  are  able  to  get. 

Whether  or  not  the  farmer  makes  full  use  of  fertilizers, 
howe ve r,  depends  on  more  than  the  availability  of  fertilizers. 

Of  equal  If  not  greater  Importance  Is  the  profitability  of  using 


! 

I 


ii 


n 


J 


za 


fertilizers.  As  Johnson,  et.al  '1971)  noted,  the  modernization 
of  the  production  process  v^lll  not  take  place  "...unless  the  net 
return  from  modern  practices  significantly  exceeds  that  of  trad 
Itlonal  practices."  16  The  Impact  of  profitability  Is  Intro- 
duced Into  the  model  with  the  Inclusion  of  the  variable  PCFERT 
(Equation  M1.1).  The  value  of  this  variable  at  a given  time  Is 

^ 17 

computed  by  Equation  Ml. 6. 

PCFERT  (t1  ” rYPAH(t)*PP(t)“PFERT(t)/El]  ( Ml. 6) 

YPAT*PP(t) 

where: 

El  - the  reciprocal  of  the  fertilization  requirement, 

FERTR  (acre/Ib.) 

A similar  profitability  variable  Is  Included  for  the 
Introduction  of  mechanization  to  the  production  process  ( Equation 
M2. 7).  But  before  we  can  describe  this  variable,  we  must  lay 
out  the  structure  of  the  second  part  of  the  modernization 
component : 


RMECH(t) 

m 

PCHECH(t-OT)* 

(M2.  I) 

ATP  (t) 

- 

ATP(t-DT)  + [0T*RMECH(t)] 

(M2 .2) 

POWU(t) 

wt 

ATP  (t)/LUC (t) 

(M2. 3) 

CM(t) 

m 

POWU (t)/P0WR 

(M2.1«) 

LABM(t) 

m 

[CM(t)*SALF(t)]/LUC (t) 

(M2. 5.1) 

LA8NM(t) 

- 

SALF(t)/LUC (t) 

(M2. 5. 2) 

LMECH(t) 

- 

Cf5(t)*[LUC(t)/SALF(t)l 

(M2. 6.1) 

LNMECH(t) 

m 

LUC  (t)/SALF(t) 

(M2. 6. 2) 

where 


RMECH  - the  rate  of  mechanization,  I.e.,  the  rate 
at  which  farm  machinery  Is  acqu I red (horse- 
power/year) 

BUDM  ■ agricultural  Investment  allocated  to  mechan- 
ization (dollars) 

PMECH  - farm  price  for  machinery  Input  (dollars/ 
horsepower ) 


O' 

III 


ATP  “ available  tractor  power  (horsepower).  ° 

POWU  * power  utilization  ( ho r sepowe r /ac r e ) 

POWR  * power  required  For  high  yield  crop  pro- 
duction ( hor sepowe r /ac re ) 

CM  ■ coefficient  for  mechanization  (dimension- 
less) 

LABM  " labor  .nput  with  mechanization  (men/acre) 
LABNM  “ labor  input  without  mechanization  (men/ 
acre) 

LMECH  » land-man  ratio  with  mechanization  (acres/ 
man) 

LNMECH  * land-man  ratio  without  mechanization  (acres/ 
man ) 

SALF  ■ labor  available,  I.e.,  the  size  of  the 
agricultural  labor  force  (men) 


The  profitability  criterion  for  mechanization,  PCMECH,  Is 

then  computed  by  the  following  equation: 

PCMECH(t)  - [LHECH(t)*AINCA(t)-PHECH(t) /E 2l* LABNM ( t ) (M2. 7) 

LNMECH (t)*A I NCA(t)*LABMTt) 


where: 


AINCA  - the  average  gross  income  per  acre  from 
crop  production  (doi i ars/acre) 

E2  ■ the  reciprocal  of  the  power  requirement, 
POWR  (acre/horsepower) 

Finally,  the  modernization  component  computes  two  addl‘ 
tionai  output  variables:  (I)  the  demand  for  fertilizers, 
and  (2),  the  demand  for  farm  machinery.  Both  variables  con- 


stitute Inputs  to  the  consumption/demand  component.  More- 
over, both  represent  the  quantities  of  Input  that  are  neces- 
sary for  modernization  to  take  place. These  demands  are 


' ^ I 


computed  by  the  following  two  equations: 

OFERT(t)  - FERTR*IRA(t)  (M3.1) 

OHECH(t)  - P0WR*LUC(t)  (M3. 2) 


where: 


OFERT  - the  demand  for  fertilizers  (Ib) 

OMECH  - the  demand  for  farm  machinery  (horsepower) 
FERTR  - the  fertilization  requirement  (ib/acre) 


Budget  To 
Hechen I za  t i on 


ICUAC  ^ • A Cajsal  Map  of  the  Moderniza 

Component  (Mechanization) 
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The  P roduc  t i on /Ma  r ke  1 1 nq  Compone.'»t 

This  component  Is  somewhat  misnamed  In  that  marketing 
activities  as  such  are  not  Included  In  the  structure  of  this 
component.  The  purpose  of  this  component,  then,  Is  to  slmu“ 
late  the  activities  of  wheat  production,  and  to  compute  the 
returns  to  these  activities. 

As  the  core  of  this  component  Is  a set  of  Input-output 
relationships  which  are  determined  by  the  Incoming  land  cul- 
tivated for  wheat  (from  the  resource  allocation  component), 
the  labor  available  for  crop  production,  the  level  of  crop 
productivity  and  mechanization  (from  the  mode  rn  I 2 1 1 on  com- 
ponent). (See  Figure  ^).  From  this  component  emerges  a set 
of  physical  outputs  which  then  become  Inputs  to  the  consump- 
tion/demand component.  These  outputs  are  computed  by  the 
following  equations:^® 

YLDM(t)  « LUC (t)*YPA(t)  (Pi) 

DEML(t)  = [C2*LUC  (t)]/CM(t)  (P2) 

YLDL(t)  - (P3) 

YLD(t)  - MIN[YLDM(t),  YLDL(t)]  (P4) 


where : 

YLDM  ■ the  total  production  (yield)  of  wheat  possible 
If  YPA  reaches  the  biological  maximum  (bushels/ 
acre) . ^ ^ 

OEML  ■ to*^al  labor  required  (demand)  for  the  produc- 
tion of  wheat  (men) 

C2  “ labor  requirement  for  cultivation  (men/acre) 

YLDl  " total  production  feasible  as  a function  of 
labor  (bushels) 

YLD  ■ total  production  actually  achieved  (bushels)  i 

MIN(a,b)  ^ a function  that  takes  the  minimum  of  turns  | 

In  the  parentheses.  ■ 


I 


With  the  Information  provided  by  these  computations,  the  com- 
ponent then  allocates  the  total  production  to  the  two  physical 
output  var labi es  : 

OUTC(t)  - PC0N(t)*YL0(t)  (P5) 

OUTE(t)  - [1-PCON (t)]*YLD(t)  (P6) 

where ; 

OUTC  ■ quantity  of  wheat  produced  which  Is  allocated 
to  domestic  consumption  (bushels) 

OUTE  ■ quantity  of  wheat  produced  which  Is  avail- 
able for  export. 

PCON  " proportion  of  production  allocated  to  domestic 
consimptlon;  a policy  variable  expressed  as  a 
percentage. 

In  addition  to  these  physical  outputs,  the  production/ 
marketing  components  computes  several  measures  of  the  returns 
to  the  production  activltes.  These  measures,  along  with  a 
measure  of  labor  productivity,  serve  as  Inputs  to  the  performance 
vector.  The  computations  of  these  measures  are  accomplished 


as  foil ows : 


V’ 

\ 

TINC  (t) 

- [PP(t)*VL0(t)]  - COST(t) 

(P?) 

i 

1 

COST  (t) 

- [PFERT(t)*FERTC(t)]  + [PMECH* 
0T*RMECH(t)] 

(P8) 

INCP  (t) 

- TINC (t)/SALF(t) 

(P9)  1 

h 

INCA(t) 

» TINC(t)/LUC(t) 

(PIO)  :| 

I- 

LABP(t) 

- YLD(t)/SALF(t) 

(P11) 

1 where: 

^1 

5 

TINC  - 

COST  - 
INCP  - 

INCA  - 
LABP  - 

total  gross  Income  derived  from  wheat 

productlon(dollars)  n 

total  farm  cost  of  modernizing  1 nputs (dol 1 ars ) 
per  capita  Income  from  wheat  production 

(dol lars/man)  1 1 

returns  to  land  Input  (dol laro/acre)  iJ 

labor  productivity  (bushe 1 s/man) 

il 

GUtA 


Consumption/Demand  Component 

This  final  component  of  our  proposed  model  essentially 
represents  a budgetary  accounting  mechanism.  It  take  the 
Information  on  modernizing  Input  demands  (from  the  modernization 
component)  and  production  outputs  (from  the  production/  mar- 
keting  component),  and  computes  the  values  for  several  vari- 
ables measuring  the  overall  performance  of  the  production 
process  being  modelled.  Put  more  simply,  the  purpose  of  this 
component  Is  to  compute  the  final  set  of  variables  comprising 
the  performance  vector.  These  variable  Include:  1)  total 
demand  for  modernization  Input  Investments  (Equation  Cl),  2) 


the  value  of  crop  exports  (Equation  C2) , and  3)  the  demand 


for  food  Imports  (Equation  C3,C^,C5)- 

OEKAND  I(t)  - [COSTF(t)*DFERT(t)]+CCOSTM(t)* 
DMECH(t)] 

VALEXP(t)  - WP(t)*0UTE(t) 


(Cl) 

(C2) 


DFOOD(t) 
SUPPLY(t) 
IMPORT (t) 

where : 

DEMAND  I - 

COSTF  - 
COSTM  - 

VALEXP  “ 
WP  “ 
DFOOD  - 
POP  I - 
I . E.  - 


PCE  - 
SUPPLY  - 


■=  DFOOD  ( t-DT)  ^ 

» OUTC(t)  + IMPORT  (t-DT) 


(CM 


- DFOOD(t)  - SUPPLY(t) 


(C5) 


total  Investment  demand  for  modernization 
Inputs  (dollars) 

market  cost  of  fertilizers  (dollars/lb) 
market  cost  of  farm  (dollars/ 

horsepower) 

total  value  of  crop  exported  (dollars) 
world  price  for  crop  (do  11  a r s/ bushe I ) 
consumption  demand  for  crop  (bushels) 
population  index  (dimensionless) 

Income  elasticity  coefficient  of  demand 
for  crop  (dimensionless) 

Index  of  total  private  consumption  ex- 
penditure (dimensionless) 
total  available  domestic  supply  of  crop 
(bushels) 

Imports  of  crop  (bushels) 


J 

J 

] 

] 
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IMPORT 


Performance  Vector 


The  choice  of  efficacious  development  policies  and  pro- 
grams necessarily  depends  upon  the  decision-maker's  understand- 
ing of  the  many  varied  aspects  of  the  production  process. 

Because  of  the  very  complexity  of  this  process,  however,  the 
Individual  decision-maker  is  not  likely  to  "see"  a complete 
picture  of  this  process;  there  Is  too  much  to  be  seen  and  too 
little  Information  available  on  all  aspects  of  the  process.  How 
then  Is  one  to  evaluate  the  performance  of  the  agricultural 
production  process  (and  of  his  development  efforts)?  Upon  what 
Information  does  ho  base  his  choices  of  developmental  policies 
and  programs?  The  answer  to  both  questions  rest  with  the 
"performance  vector".  It  Is  this  vector  (or  set  of  variables) 
which  measure  the  simulated  system's  attainment  of  "goods" 
and  avoidance  of  "bads".^^  It  Is  this  set  of  variables,  cal- 
culated In  the  salient  components  of  the  model,  which  serves 
as  the  Input  to  the  decision  stratum. 

Included  In  the  performance  vector  of  our  proposed  model 
are  several  factors  measuring  the  returns  from  wheat  production: 
gross  Income,  per  capita  Income,  Income  per  acre,  and  labor 
productivity.  The  set  of  variables  comprising  the  performance 
vector  Is  completed  with  Inclusion  of  the  outputs  from  the  as- 
sumption/demand vector. 

Discussion 

Admittedly,  the  preceding  description  of  our  proposed 
agricultural  sector  model  is  somewhat  sketchy.  But  then, 
the  very  nature  of  the  subject  matter  and  the  modelling 


approach  employed  make  explanations  difficult.  We  are  j 

dealing  with  a very  complex  system  composed  of  countless  | 

variables  and  Interrelationships.  To  try  to  present  a complete 
picture  of  agricultural  production  would  necessarily  mean  j 

building  a model  which  Is  so  complex  as  to  make  It  unmanage- 
able. Of  course,  It  Is  not  our  Intention  to  build  such  a 
model  nor  Is  It  our  Intention  to  limit  ourselves  to  Just  one 
aspect  (le,  wheat)  of  agricultural  production  In  the 
countries  of  Interest.  Instead,  we  have  attempted  to  con- 
struct a model  which  Is  general  enough  to  simulate  the  pro- 
duction of  a number  of  different  crops. 

There  are,  to  be  sure,  some  Important  shortcomings  In 
our  model,  both  substantively  and  technically.  For  example, 
the  model  does  not  dial  adequately  with  marketing,  the 
price  system,  and  the  behavior  of  the  Individual  farmer. 

Moreover,  , "several  variables  In  the  model  have  been  rather 
hazily  conceived  (e.g.  Intensity  of  Irrigation)  with  the 

j 

result  that  the  relationships  between  them  and  other  variables 

In  the  model  remain  unclear.  Some  major  changes  may  be  | 

required  In  the  model  to  overcome  these  limitations.  But 

we  cannot  be  sure  of  what  specific  changes  to  make  until 

after  we  have  had  an  opportunity  to  test  the  present  model. 

To  this  end,  we  are  trying  to  complete  the  specification 
of  the  model's  parameters  (and  the  shape  of  the  functional 
relations)  for  each  country.  The  programming  and  testing 
of  the  model  will  follow  shortly 
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Approach  to  Agricultural  Sector  Analysis.  East  Lansing : 

Ml  chi  gan  State  University,  p . 1»9 


17. 


This  equation  was  derived  from  the  profitability  criterion 
variable  formulated  by  Johnson  e t a I (1971),  p.89 


18.  Although  a wide  variety  of  machinery  Is  required  for  modern 
agricultural  production,  we  shall  focus  on  tractors  alone. 

19.  Underlying  the  calculation  of  these  demands  Is  the  assump- 
tion that  these  Inputs  are  not  readily  available  - they 
must  be  imported  - and  as  such  d_o  act  to  constrain  the 
modernization  effort. 

20.  These  equations  are  a slightly  modified  version  of  those 
presented  by  Johnson  e t a I (1971),  p.  79- 

21.  The  most  reasonable  estimate  of  this  biological  maximum  Is 
100  bushels/acre  (Clawson,  Landsberg  and  Alexander,  1971, 

p.  122 

22.  Asfour,  Edmond  (1965)  Saudi  ArabJ^^  Be  I ru  t : A'-.  I ;an  Uni- 

versity of  Beirut,  p.25 

23.  Johnson,  et  al  (1971),  p.33 
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THEORIES  AND  FORECASTING  IN  IIITERNATtONAL  RELATIONS: 

THE  ROLE  OF  VALIDATION  EFFORTS^ 

INTRODUCTION 

Periodically,  international  relations  scholars  are  urged  to  cast 
the  results  of  their  studies  in  terms  of  forecasts  or  expectations  about 
the  future.  The  reason  seems  clear  enough.  At  some  future  point  the 
forecasts  can  be  compared  against  actual  occurrences  and  based  on  the 
degree  of  confirmation  the  original  research  (or  the  researcher)  can  be 
evaluated.  Moreover,  if  the  forecasts  have  concerned  the  near  future, 
the  investigator  can  presumably  use  inadequate  forecasts  to  revise  his 
reasoning.  Now  cstlnuates  of  the  future  can  be  made  and  subsequently 
checked  in  a cyclical  manner  to  produce  successive  approximations  that 
hopefully  achieve  a continuously  improved  fit  between  forecast  and  sub- 
sequent observation.  What  is  more,  if  the  forecast  obtains  acceptance, 
it  becomes  the  basis  for  prescriptive  action.  Humans  thus  participate 
consciously  in  shaping  their  future  and  engage  in  self-fulfilling  or 
eelf-denying  forecasting.  ("If  certain  occurrences  will  happen,  we  need 
to  undertake  the  nctftns  to  promote,  obstruct  or  take  advantage  of  them.  ) 

Perhaps  few  proponents  of  greater  forecasting  in  international  relations 
would  state  their  vase  in  such  unqualified  terras,  but  the  above  descrip- 
tion appears  to  captvirc  the  core  of  such  arguments.  Ihc  argument  has 

^The  authors  acicnowlcdgc  the  support  of  the  Mershon  Center  and  the 
Center  for  the  Study  of  Tlicoreticol  Politics  in  the  nrcparatlou  of  | 

this  chapter. 
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much  merit.  A forecast  that  is  stated  in  such  a way  as  to  permit  its 
verificaulon  against  the  unfolding  future  provides  one  type  of  criterion 
for  valx<Iii.y 

The  difficulties  arise  in  moving  from  these  simple  statements  of 
aspiration  to  the  development  of  insights  and  procedures  that  can  be 
applied  in  research.  At  the  point  of  actually  validating  forecasts  a 
host  of  philisophicul  and  practical  questions  arise.  Wliat  is  it  that 
the  forecast  represents?  Or,  put  u different  way,  assuming  that  a fore- 
cast could  be  validated,  wliat  does  it  mean?  how  docs  purpose  affect 
the  validation  of  u forecast?  Wiat  validation  procedures  can  be 
employed?  What  about  inconsistencies  between  the  results  of  forecasts 
and  other  means  of  validating  a theory?  how  can  one  confidently  know 
(and  measure)  the  future  reference  system  when  one  sees  it?  These 
questions  tip  off  the  reader  to  the  conclusions  to  be  found  at  the  end 
of  this  chapter.  Using  forecasts  as  a validation  procedure  is  much 
more  complex  and  the  results  less  certain  than  appears  at  first  glance. 
Nevertheless,  it  is  an  Important,  if  insufficient,  operation  for  improv- 
ing our  knowledge  of  international  relations.  For  that  reason,  the 
following  pages  seek  to  provide  some  initial  exploration  of  the  issues 
posed  by  these  questions  and  where  possible  to  suggest  some  possible 
procedures. 

^ Sec  C.F.  Hermann,  ''Validation  Problems  in  Games  and  Simulations  with 
Special  Reference  to  Models  of  International  Politics,"  Iiehovioral_ 
Science  12  (May  1967),  210-231. 
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THEORY  AS  THE  GENERATOR  OF  FORECASTS 

Assume  tliat  we  m'^ment.arily  set  aside  the  problems  of  determining 
how  a forecast  is  valid,  one  question  that  remains  is  what  do  we  know 
when  we  have  a validated  forecast?  In  such  circumstances,  we  would 
know  that  a particular  estimate  made  at  some  prior  time  has  been  con- 
firmed to  some  degree  by  subsequent  developments.  This  confirmation 
of  forecasts  can  be  variously  referred  to  as  validation,  goodness  of 
fit,  verisimilitude,  isomorphism,  verification,  or  accuracy.  Beyond 
this  information  about  the  relationship  between  the  forecast  and  actual 
events,  however,  we  frequently  want  to  infer  something  about  the  means 
and  the  source  by  which  the  forecast  was  generated.  More  specifically, 
we  might  normal ly  wish  to  infer  something  about  the  ability  of  that 
source  to  generate  other  forecasts.  ("Carl  was  correct  in  anticipating 
the  outcome  of  this  week's  soccer  game,  but  will  his  Judgment  be  as  good 
for  next  week's  match?")  In  this  simple  example,  the  Inference  is  about 
the  ability  of  an  individual  to  make  a forecast.  Unless  ho  was  making 
an  ungrounded  guess,  the  forecaster  performed  some  calculations  that 
formed  the  basis  of  his  estimate.  As  long  as  they  rorialn  unarticulated 
we  know  very  little  about  the  mental  images  or  models  that  generated  the 
forecast.  Policy  makers  also  have  mental  images  which  they  use  in  esti- 
mating the  future.  For  example,  an  expert  on  the  Soviet  Union  probably 
has  mental  models  of  how  political  decisions  are  made  in  that  country. 

He  could  use  these  images  in  evaluating  the  alternative  future  policies 
that  the  USSR  might  take  on  a given  issue.  Similarly,  scholars  also 
use  mental  models  or  images  which  deliiicate  the  problems  they  should 
attack  and  the  likely  approaches  to  delineating  forecasts  In  a particular 
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substantivn  domain.  These  mental  tmaf'cs  arc  trcqueutly  relied  upon; 
unfortunatr>lv  th^’ro  arc  major  problems  associated  witli  this  form  of 
forecasting  with  respect  to  establishing  the  validity  of  its  source. 
Different  researchers  have  different  mental  images,  c.ich  dealing 
with  a wide  range  of  overlapping  substantive  interests,  and  each 
frequently  inconsistent  with  the  others.  We  arc  faced  with  diffi" 
cultles  in  knowing  which  images  are  applicable  in  a specific  case. 

The  sovirccs  of  contradiction  may  not  bo  obvious,  because  the  re- 
lationships in  each  image  arc  not  clearly'  defined,  ihc  lack  of 
explieicucss  in  mental  images  makes  it  difficult  to  communicate  the 
assumptions  upon  v/hich  any  forecasts  arc  based.  In  cases  in  which 
disputes  about  alternative  outcomes  actually  arc  recognized,  unidenti- 
fied assumptions  Implicit  in  the  mental  images  that  researchers  hold 
frequently  arc  the  cause  of  these  differences.  Perhaps  more  importantly 
in  long  range  projections,  it  is  difficult  to  manipulate  the  variables 
in  mental  images  in  order  to  assess  the  various  impacts  of  individual, 
changes  that  could  rperate  on  the  initial  conditions.  Thus,  the 
complexity  of  social  phenomena  makes  it  extremely  difficult  to  move 
from  a vague  set  of  assumptions  about  tVn-  world  througli  the  dynamic 
consequences  resulting  from  these  assumptions  to  various  forecasting 
alternatives . 

As  many  chaplcrs  in  this  book  make  clear  there  arc  numerous  ways  of 
generating  forecasts.  The  uncxplicatcd  mental  images  in  the  minds  of 
one  or  more  individuals  are  only  one  such  means  but  they  are  a frequent 

one  in  international  relations.  They  deserve  attention  not  only  because 
of  their  frequency  but  because  they  illustrate  a basic  problem.  When 
one  or  more  forecasts  arc  used  as  a means  of  validating  the  utility  of 


an  explanatory  source  for  subsequent  forecasts  and  explanations,  the 
components  of  the  forecasting  system  and  their  logical  relationships  to 
one  another  must  be  explicit.  Otherwise,  what  can  be  inferred  about  the 
validity  of  any  future  performances  of  the  system  will  be  quite  limited. 

In  short,  we  assert  that  in  order  to  use  forecast  validation  as  a means 
for  inferring  the  future  pi'edictive  capability  of  the  source,  the 
source  should  have  the  characteristics  of  a deductive  theory.  Such  a 
requirement  certainly  limits  the  range  of  sources  that  can  be  subjected 
to  validity  estimates  through  forecasts.  Nevertheless,  the  requirement 
of  a deductive  theory  as  the  source  of  forecasts  seems  appropriate,  if 
our  validity  studios  must  take  into  account  the  following  considerations; 

(1)  Forecasts  are  used  to  estimate  the  utility  of  the  source  for 
future  forecasts. 

(2)  It  is  necessary  to  establish  the  parameters  or  boundaries 
beyond  which  the  source  may  decline  sharply  with  respect 
to  the  accuracy  of  its  forecasts. 

(3)  Tlie  forecast  concerns  a dynamic  reference  system  that  is 
suspected  of  containing  some  components  that  can  assume  a 
substantial  range  of  values  which  in  turn  may  yield  quite 
variant  outcomes. 

We  believe  these  are  conditions  that  frequently  confront  the  international 
relations  scholar  who  evaluates  the  validity  of  forecasts. 

Before  proceeding  further,  it  would  be  desirable  to  offer  some 
definitions  of  the  basic  terms  we  have  been  using.  A deductive  uheor;^ 
is  stipulated  as  a set  of  sentences  \jhich  is  closed  under  deduction; 
that  is,  the  set  contains  any  sentence  that  is  logically  implied  by 


any  other  sentence  in  the  set.  Generally  the  sentences  in  a theory 
are  asserted  to  be  true  (of  some  world). 

A forecast  is  generally  thought  to  be  a statement  made  at  one 
time  about  the  state  of  some  world  at  some  future  time.  Thus  the 
theories  to  bo  considered  for  forecasting  must  bo  dynamic  theories 
in  the  sense  that  the  values  (states)  of  some  variables  are  related  to 
values  of  other  variables  at  other  points  in  time. 

More  precisely,  consider  a theory  about  some  world  consisting  of 

state  variables  (xi , X2...Xn).  We  want  our  theory  to  contain  sentences 

relating  at  least  some  of  these  state  variables  to  previous  states  of 

the  system.  In  physics,  for  example,  these  sentences  are  often  expressed 

in  differential  equations  of  the  form: 

^ • fi  (xi,  X2...Xn) 

dt 

An  example  of  a theory  of  this  type  drawn  from  the  international 
relations  literature  would  be  the  theory  of  arms  races  developed  by 
Richardson.^  Here  again  differential  equations  arc  used  to  relate  a 
nation’s  level  of  defense  at  one  time  to  system  states  at  previous 
times . 

A second  example  might  be  the  world  simulation  described  by 
Forrester.^  The  sentences  arc  in  the  DYNAMO  language  and  levels  of 
variables  at  one  time  arc  related  to  levels  at  previous  times.  This 
time,  the  statements  are  in  difference  equations  fonii. 

^Sce  L.F.  Richardson,  Arms  and  Insecurity  (Pittsburgh: Hoxwood  Press, 
1960)  and  L.F.  Richardson,  Statistics  of  Deadly  Quarrols  (Pittsburgh; 
Boxwood  Press,  1960). 

^J.W.  Forrester,  World  Dynamics  (Cambridge:  Wright-Allen,  1971) 


In  principle,  a theory  need  not  be  expressed  in  an  artificial 
language  (such  as  DYNAMO  or  differential  equations)  to  be  a member  of 
the  class  being  discussed.  Theories  expressed  in  a natual  language, 
such  as  English,  may  also  satisfy  the  above  conditions.  It  might  be 
argued,  for  example,  that  Galtung's  "rank  theory"  meets  the  criteria 
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set  out  above.  A problem  with  most  natural  language  theories  (Including 
Galtung's)  is  that  it  is  very  difficult  to  unambiguously  identify  the 
objects  and  relations  being  discussed. 

Specifically  excluded  from  the  analysis  that  follows  will  be  means 
of  generating  forecasts  which  arc  not  "dynardc"  theories  of  the  sort 
Identified  above.  Thus,  trend  and  cyclical  analyses  that  simply  project 
prior  patterns  without  any  antecendent  explanations  are  excluded.  So 
too  arc  the  development  of  speculative  or  plausible  scenarios,  Delphi 
techniques,  and  the  various  devices  associated  with  assessing  the  validity 
of  measures  ( as  for  example  in  the  psychological  test  and  measurement 
literature).  All  have  a role  in  forecasting  in  International  relations. 
But  evaluation  of  the  validity  of  the  forecast  from  such  sources  has 
limited  utility  for  theory  development. 

Now  that  the  class  of  theories  to  be  discussed  has  been  Identified, 
it  is  appropriate  to  specify  the  concept  of  validity  which  will  be 
employed  in  this  chapter.  In  discussing  a concept  such  as  validity  it 
is  important  to  distinguish  between  semantic  and  methodological  questions 
of  how  it  becomes  known  whether  a particular  theory  Is,  in  fact,  valid. 
Answers  to  the  methodological  question  would  seem  to  presume  adequate 
answers  to  the  semantic  one.  Therefore,  the  first  task  will  be  to 
explicate  what  will  be  meant  in  this  chapter  when  validity  is  predicted 


5j.  Galtung,  "A  Structural  Theory  of  Aggression,"  Journal  of  Peace 
Research  2 (1964),  95-119. 
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of  a theory.  A thcory--a  set  of  sentences  in  some  langungo--is  valid 
if  it  does  what  it  purports  to  do.  Tlius,  as  is  noted  by  Forrester^  and 
Hermann^ the  question  of  validity  is  inextricably  intertwined  with  the 
purpose  to  which  (in  this  case)  a forecasting  system  will  be  put.  A 
number  of  possible  purposes  and  criteria  of  validity  appropriate  to 
these  purposes  will  be  treated  subsequently.  Hov/ever,  we  can  now  state 
the  semantic  conception  of  validity  being  employed  in  this  chapter.  A 
theory,  T,  is  valid  with  respect  to  purpose  P,  to  the  extent  T achieves 
P.  Relating  validity  to  purpose,  is,  of  course,  compatible  with  an 
extremely  pragmatic  view  of  theory  evaluation.  This  compatibility, 
however,  does  not  require  that  we  adopt  such  a pragmatic  view.  One 
might  argue,  for  example,  that  the  purpose  of  a scientific  theory  is  to 

g 

generate  (or  bo  capable  of  generating)  true  sentences.  Thus,  the  test 
of  validity  of  a scientific  theory  is  whether  the  sentences  comprising 
the  theory  (as  well  as  those  logically  implied  by  these  sentences)  are 
true.  That  is  to  say,  for  a scientist  taking  this  position  to  assort 
that  T is  a valid  theory  is  equivalent  to  his  asserting  that  the  sentences 
comprising  T arc  true.  Note  again  tliat  this  semantic  definition  of 
validity  does  not  entail  any  particular  methodological  position  as  to 
how  a particular  theory  is  known  to  be  valid  (i.e.,  knovm  to  consist 
of  true  sentences).  For  example,  it  might  be  argued  that  the  goal  of 


^J.W.  Forrester,  Industrial  Dynamics  (Cambridge;  MiT  Press,  1961). 

^C.F.  liei-mann,  "Validation  Problems  in  Gamca  and  Simulations . " 

®See  K.R.  Popper,  Coniccturcs  and  Rofiitntlona ; The  Growth  of  Scientific 
Knowlcdj’.e  (Now  York:  harper  TorchV)ook9 , 1965),  pp*  223  ff. 
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sciencc  is  to  construct  true  theories  (i.e.,  theories  whose  sentences 
arc  _rue)  and  yet  still  argue  that  it  can  never  be  Icnown  whether  any 
particular  sentence  is  in  fact  true  and  theretore  be  some  sort  of 
falsificationist  rather  than  a verificationist. 

The  important  point  here  is  that  the  validity  of  a theory  is 
contingent  upon  its  purposc(s)  and  therefore  it  makes  1 ttle  sense  to 
inquire  of  the  validity  of  a theory  without  inquiring  as  to  its  purpose(s). 
Purpose  is  just  one  of  the  factors  that  affect  the  relationship  between 
a forecast  and  the  theory  used  to  generate  it.  The  most  important  of 
these  issues  must  be  considered  in  greater  detail. 

SOME  CONSIDERATIONS  AFFECTING  THE  RELATIONSHIP 
BET\^EKN  THEORY  AND  FORECAST 

Let  us  take  a brief  review.  The  theories  of  interest  in  this 
chapter  must  generate  forecasts,  that  is,  statements  concerning  changes 
in  the  values  of  objects  at  different  points  in  time.  We  contend  in 
this  chapter  that  the  question  of  forecast  validity  is  actually  one  of 
using  the  forecast  to  assess  the  validity  of  the  theory  that  generated 
the  predictions.  The  assertion  that  under  certain  conditions  a parti- 
cular pattern  of  events  will  occur  during  some  future  period  of  time 
suggests -an  obvious  criterion  for  establishing  validity  of  the  theory. 

If  the  specified  conditions  transpired,  did  the  projected  pattern  occur 
as  predicted?  The  accuracy  of  forecasts  is  certainly  an  essential 
feature  of  the  validation  effort,  but  a number  of  issues  r.iust  bo  taken 
into  account  in  evalu  ating  the  rclatiorship  between  a theory  and  its 
forecasts. 
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As  we  noted  at  the  end  of  the  previous  section,  no  discussion  of 
the  factors  that  affect  the  interpretation  of  the  relationship  between 
forecast  validity  and  the  thcor>'  which,  generated  it  would  be  coiapletc 
without  consideration  of  the  purpose  the  user  intends  to  make  of  both 
the  theory  and  the  forecasts.  Any  interpretation  of  the  accuracy  of  a 
forecast  as  an  indicator  of  the  adequacy  of  a theory  must  be  evaluated 
in  terms  of  the  purposes  of  the  user.  As  purposes  vary  so  does  the 
degree  of  tolerance  in  goodness  of  fit  between  forecasts  and  observed 
patterns  of  events.  In  fact,  the  user's  purpose  should  determine  whether 
inferences  about  the  theory  from  confirmed  forecasts  arc  of  major  importance. 
Elsewhere  some  distinctive  purposes  of  simulations  (one  type  of  theory) 
have  been  described  together  with  their  implications  for  validity.  Among 
the  purposes  mentioned  were  (a)  the  discovery  of  alternatives,  (b)  the 
evaluation  of  alternative  outcomes,  (c)  prediction,  (d)  instruction,  (e) 
construction  of  hypotheses  and  theory,  nnd  (f)  the  exploration  of  non- 
existent universes.  For  the  present,  however,  we  need  only  establisli 
that  the  user's  purpose  will  make  a difference.  For  example,  if  the 
user  seeks  explanation  for  why  certain  events  transpire,  then  she  con- 
firmed forecast  may  be  of  minimal  value  in  assessing  a theory's  adequacy. 

It  is  quite  possible  for  a theory  involving  a number  of  stochastic  processes 
to  yield  accurate  forecasts  about  a closed  system  without  providing  much 
insight  into  why  the  observed  pattern  occurs  when  it  does.  With  respect 
to  the  degree  of  accuracy  in  forecasting,  numerous  illustrations  come 
to  mind.  A scholar  developing  a theory  which  estimates  the  rate  of  inter- 
action between  nations  of  opposing  military  alliances  given  various 
levels  of  interstate  conflict  in  the  international  system  may  find 
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support  for  his  theory  in  a goodness  of  fit  ratio  that  remains  quite 
modest.  On  the  other  hand,  a theory  that  estimated  the  number  of  ICBM 
launchers  that  could  be  built  by  either  the  Soveit  Union  or  the  United 
States  without  detection  by  the  other  side  would  have  to  have  a much 
better  predictive  capability  if  it  were  to  be  used  as  the  basis  for 
signing,  or  not  sigr.ing,  an  arms  limitation  agreement.  In  assessing 
the  degree  of  accuracy  necessary  for  the  user's  purpose,  one  criterion 
must  be  the  alternatives  available  for  forecasting.  In  statistical 
tests  forecast  performance  is  often  compared  to  chance,  but  that  may 
not  be  the  relevant  standard  in  a particular  case. 

Another  issue  we  must  address  is  probability  as  opposed  to  deter- 
minism in  the  theory.  Suppose  we  have  a theory  v;hich  leads  to  the 
following  assertion;  When  nations  of  the  world  are  ranked  according 
to  military  and  economic  capability,  the  first-ranked  nation  will 
always  initiate  war  with  the  second-ranked  nation,  tf--and  only  If-- 
the  latter's  rate  of  growth  in  both  military  and  economic  capability 
relative  to  the  first-ranked  nation  will  lead  to  a reversal  of  ranks 
within  five  years.  Such  a statement  can  be  contrasted  with  one  which 
concludes  that  the  first-ranked  nation  is  more  lik.ely  to  initiate  war 
against  the;  second  if  its  projected  economic  and  military  growth  rate 
will  cause-  it  to  overtake  the  first-ranked  nation  within  five  years. 
The  first  statement  claims  to  contain  all  the  conditions  that  arc 
necessary  to  produce  the  projected  outcome  and  that  the  outcome  occurs 
every  time  the  conditions  are  met.  The  second  assertion  contends  only 
that  tnc  specified  conditions  increase  the  likelihood  of  the  outcome. 
Although  the  cxainple  may  seem  a bit  far-fetched,  some  theories  can 
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generate  forecasts  which  are  held  to  be  cojTiplctely  detennii'.ed  by  the 
configuration  of  specified  conditions;  whereas  otJicrs  are  probabilistic 
theories,  the  most  sophisticated  of  which  may  be  able  to  estimate  the 

9 

probability  associated  with  different  possible  outcomes.  When  the 
theory's  specified  prior  conditions  are  not  related  in  a deterministic 
fashion  to  the  estimated  outcome,  a forecasting  exercise  cannot  provide 
insight  int  / the  theory's  degree  of  validity  without  eoiisiderution  of 
the  impact  of  exogenous  variables.  Moreover,  even  in  the  case  of  the 
deterministic  theory,  the  luck  of  eongruity  between  forecast  and  out- 
come may  lead  no  further  than  to  recasting  the  relationship  in  probabi- 
listic terms. 

A deterministic  theory  yields  a set  of  expected  values  in  some 
future  state  but  makes  no  provision  for  the  outcome  if  the  expected 
vclues  do  not  occur.  It  is  ns  if  our  theory  projected  the  rate  of 
dcsent  of  a ball  of  a certain  mass  down  an  inclined  plane  having  an 
angle  that  is  a certain  number  of  degrees  from  horiKOutal,  but  taking 
no  account  of  friction, the  resulting  air  density,  the  surface  of  the 
plane  and  ball,  etc.  Or,  consider  the  example  of  theory  that  projects 
that  a certain  ratu  of  economic  development  in  a less  developed  country 
will  begin,  at  a given  point,  to  generate  a certain  amount  of  capital, 
Tliesc  theories  neglect  what  happens  if  the  forecasts  are  not  fulfilled-- 
the  amount  of  friction  drastically  slows  the  ball  or  internal  revolution 

%he  distinction  between  the  projeeted  outcomes  from  probabilistic  ne 
compared  to  determin' Stic  theories  overlaps  somewhat  with  Choucrl's 

distinction  between  predictions  and  forecasts.  We  maintain,  however, 
that  a deterministie  theory  could  still  produce  a forecast  in  Cho\icrl  s 
sense  of  the  term.  See  her  discussion  in  Chapter  1, 
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slows  capital  formation.  If  the  distribution  of  outcomes  around  the 
projected  one  involves  only  gradual  deviations,  we  still  might  give  the 
theory  "'high  marks"  even  if  slight  errors  occur.  If  the  distiibution 
of  outcomes  surrounding  the  one  that  is  forecasted  falls  off  sharply, 
then  a deterministic  theory  poses  severe  problems --particularly  if 
the  forecasted  ov ccome  is  regarded  as  desirable  and  those  around  jt 
appear  undesirable.  Thus,  for  example,  instead  of  capital  formation 
a country  experiences  revolution.  Therefore,  although  forecasts 
of  a deterministic  theory  may  more  readily  be  tested  for  their  validity, 
inaccuracies  may  be  iiwre  difficult  to  interpret  (i.c.,  how  far  off  ia 
the  actual  outcome?)  and  pose  serious  difficulties  for  some  purposes 
(e.g.,  policy  analysis). 

There  is  a counterpart  in  the  reference  system  to  the  deterministic- 
probabilistic  characteristic  of  theories.  We  must  consider  the  actual 
distribution  of  the  forecasted  events  in  international  relations.  Are 
the  occurrences  considered  unique  and  non-current  or  ore  they  repeated 
regularly?  Examples  of  the  former  include  the  death  of  Mao  or  the 
acquisition  of  nuclear  weapons  by  Japan.  Whereas  the  latter  include, 
such  things  as  changes  in  political  leadership  of  a country  or  the  rate 
of  diffusion  of  a technology  If  the  phenomena  that  ore  the  subject 
of  the  theory  reoccur  in  the  reference  system,  we  need  to  take  into 
account  the  frequency  of  their  appearance.  Arc  they  frequent  occurrences— 
such  as  diplomatic  exchanges  or  trade  negotiationS“-or  relatively  less 
frequcnt--such  as  intcr-stntc  wars  or  global  economic  depressions? 

Suppose  that  a theory's  forecast  of  the  probability  of  the  outbreak  of  war 

under  certain  conditions  is  .75  and  in  subsequent  actnali'ty  the  conditions  | 

! 
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arc  fulfilled  but  no  war  occurs.  Over  a series  of  such  forecasts  we 
could  establish  whether  the  forecasts  correspond  to  events  three-fourths 
of  the  timc,pro\idcd  that  the  class  of  predicted  events  occurred  with 
sufficient  regularity  together  with  the  set  of  conditions  specified  in 
the  theory.  Then  we  would  have  a situation  comparable  to  that  used 
in  weather  forecasts  of  precipitation.  ("The  probability  of  rain  in 
the  next  24  hours  is  80  percent--or  more  precisely,  the  probability  of 
precipitation  is  80  percent  under  conditions  aurli  as  those  that  are 
expected  to  prevail  in  this  locality  during  the  next  24  hours.")  Un- 
fortunately, there  are  numerous  events  in  international  relations  that 
do  not  occur  with  the  frequency  with  which  rain  falls  on  many  parts  of 
the  earth.  Thus,  we  have  a situation  in  which  a theory  can  predict  a 
pattern  of  occurrences  which  do  not  occur  in  the  real  world  with  suf- 
ficient regularity  to  assess  with  confidence  the  forecasts. 

One  thoughtful  critic  has  charged  that  in  his  previous  writing  on 
the  subject,  the  first  author  has  failed  to  consider  that  un  error  in 
forecasting  (or  other  criteria  for  validating  a model)  can  result  from 
a misinterpretation  of  the  reference  system--or  "real  world"--rather 
than  from  an  inadequate  model. The  charge  highlights  another  problem 
in  the  inferential  relationship  between  forecasts  and  theory.  When  an 
incongruity  exists  between  forecasts  and  subsequent  developments,  one 
might  ask  whether  it  results  from  the  theory--let  us  call  it  theory  X-- 
thet  led  to  the  forecasts  or  the  theory— designated 


Cliarlcs  A.  Powell,  "Validity  in  Complex  Experimentation,"  |i>^erlmcnt;Hl 
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theory  Y— used  to  observe  and  interpret  the  refetence  system?  Vftien  an 
astronomer  calculates  from  deflections  in  the  movement  of  other  bodies 
in  our  solar  system  that  a previously  undetected  plai.^t  t.lkuuld  be 
observable  at  a certain  point  in  space  and  none  is  found,  is  the 
astronbmer's  theory  of  the  missing  planet  wrong  or  should  we  re-examine 
the  theory  of  optics  or  the  theory  for  locating  other  objects  in  space 
relative  to  the  earth?  If  a simulation  forecasts  a certain  pattern  of 
national  economic  growth  wliich  is  not  substantiated  in  subsequent 
economic  activity  as  measured  by  the  Gross  National  Product,  do  we  re- 
examine the  simulation  or  the  indicator  of  actual  economic  performance? 

Certainly,  a conmiitted  scientist  ought  to  consider  all  such  avenues 
in  cases  of  unconfirmed  forecasts.  It  ought  to  be  possible  for  him  to 
develop  a strategy  for  determining  which  explanation  for  the  lack  of  a 
confirmed  forecast  he  should  pursue  first.  (Has  the  theory  of  optics 
been  substantiated  independently  in  other  tests?  Does  the  present 
test  use  GNP  in  ways  the  measure  has  not  previously  been  used?)  Given 
the  relative  newness  of  simulations  in  international  relations  and  the 
restricted  presentation  that  exists  in  any  simulation,  it  is  easy  to 
conclude  that  inaccurate  forecasts  are  indicative  of  inadequate  simula- 
tions. Perhaps,  such  inferences  are  too  easy.  Our  conceptualisations 
and  observation  techniques  iii  international  relations  have  seldom  been 
confirmed  in  a systematic  fashion.  In  a given  area  of  international 
relations  there  may  be  no  definition  of  the  key  concepts,  no  explicit 
statcinent  of  assumptions,  and  very  elastic  measures  of  observation.  Under 
such  clrrumstanccF,  the  scholar  must  be  acutely  Fcnsltive  to  the  possibility 
that  his  means  for  verifying  the  forecasts  require  careful  examination. 
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Although  it  is  always  desirable  to  check  the  theories  oi  observation 
and  interpretation  used  in  confirming  forecasts,  the  tendency  to  do  so 
is  greater  the  more  discrepancy  occurs  between  forecast  and  subsequent 
events.  Another  type  of  problem  arises  in  Instances  in  which  the  goodness 
of  fit  between  forecast  and  events  seems  substantial.  How  confidently 
can  we  infer  from  such  verisimilitude  to  the  theory  assumed  to  have 
accounted  for  the  observed  developments?  There  is  the  possibility  that 
the  correspondence  of  events  and  forecasts  is  the  product  of  a spurious 
correlation,  coincidence,  or  an  overdetermined  event.  The  appearance  of 
a substantial  goodness  of  fit  that  actually  results  from  fortuity  should 
be  eliminated  by  repeated  forecasting  attempts  that  woiild  reveal  the 
coincidence  as  random  error.  Repeated  tests  should  also  reveal  those 
situations  which  are  ovcrdetcrmincd--that  is,  outcomes  that  result  from 
any  of  several  different  factors  and  all  of  wliich  happen  to  be  present 
in  a given  instance.  Across  a variety  of  forecast  occasions,  some  of 
the  relevant  exogenous  conditions  may  not  occur,  and  those  accounted 
for  in  the  theory  will  be  responsible  for  the  observed  result.  Some- 
what more  troublesome  is  the  systematic  error  in  the  form  of  a spurious 
correlation.  Although  repeated  forecast  efforts  may  reveal  the  presence 
of  this  problem,  one  can  put  the  theory  in  an  operational  form — or 
simulation--and  conduct  sensitivity  tests  to  determine  the  effects  of 
individual  components  on  the  outcome  when  other  elements  nre  held 
constant. 

The  reference  to  sensitivity  testing  as  a means  of  checking  on 
spurious  correlations  that  might  explain  a high  degree  of  accuracy  in 
a forecast  openly  oiakes  a point  applicable  to  all  the  issues  discussed 
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in  this  section.  In  order  to  clarify  these  problems  that  can  affect 
the  assumed  relationship  between  a force 'st  and  r.hc  theory  that  generated 
it,  we  must  examine  directly  the  theory.  For  spurious  correlations  we 
want  to  conduct  sensitivity  tests  on  the  theory.  To  determine  the 
implications  for  forecasting  of  the  user's  purpose,  we  need  to  examine 
the  theory  for  its  correspondence  with  such  purposes.  If  we  have  a 
deterministic  theory,  we  need  to  identify  with  special  care  the  exogenous 
variables  not  contained  in  the  theory  that  could  alter  the  forecast. 
Should  the  theory  predict  rare  events  in  the  reference  system,  we  need 
to  establish  estimates  of  our  confidence  in  the  theory  independently  of 
its  forecasts  of  those  infrequent  occurrences.  (We.  v:ill  return  to  this 
point  in  the  discussion  of  plausibility  in  the  next  section.)  Again,  in 
deciding  between  errors  in  theories  that  generate  forecasts  and  errors 
in  theories  involved  in  assessing  the  actual  occurrences  in  international 
politics,  we  must  move  outside  the  forecasts  themselves.  In  short, 

Issues  that  can  affect  our  inferences  about  theory  which  are  made  from 
confirmed  forecasts  require  us  to  deal  vHrectly  with  the  source.  This 
observation  is  one  reason  why  we  contend  that  validity  of  more  than  the 
forecast  itself  requires  that  the  source  of  the  forecast  be  an  explicit 
theory.  Unless  the  source  of  the  forecast  reveals  its  components  and 
their  relationships,  resolution  of  the  issues  discussed  in  this  section 
often  becomes  impossible. 

VALIDATING  THE  FORECASTS 

Assuming  that  we  want  to  make  inferences  about  the  future  predictive 
capability  of  the  source  of  a forecast  (a  theory)  and  that  we  can  manage 
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the  kinds  of  difficulties  outlined  in  the  previous  section,  the  task  re- 
mains of  determining  the  accuracy  or  goodness  of  fit  between  the  forecast 
and  subsequent  events.  After  all  it  is  from  this  degree  of  congruence 
that  we  move  to  inferences  about  the  theory  that  generated  the  forecast. 
In  this  section  we  consider  two  aspects  of  validating  forecasts--plausi- 
bility  and  empirical  verification. 

Although  validation  is  often  thought  of  as  exclusively  an  empirical 
exercise,  at  the  time  a forecast  is  made  it  attempts  to  describe  future 
events  for  which  we  have  no  immediate  empirical  validation  capability. 
Because  this  is  the  case,  and  because  the  careful  validation  of  forecasts 
can  often  be  expensive  in  time  and  money,  we  ought  to  satisfy  ourselves 
that  such  an  effort  is  justified.  Of  course,  this  justification  depends 
in  part  on  the  user's  purpose.  It  should  also  depend  on  the  plausibility 
of  the  forecasts,  that  is,  the  contextual  constraints  wliich  must  not  be 
exceeded  if  forecasts  are  to  be  taken  seriously.  We  might  begin  by  con- 
sidering the  caution  of  Newell  and  Simon  who  observe; 

The  plausibility  of  a fundamental  hypothesis  about  the 
world  is  alnost  always  time-dependent.  Hypotheses  are 
seldom  plausible  when  they  are  new  and  have  not  yet 
been  widely  accepted.  If  empirical  evidence  supports 
a hypothesis  increasingly,  and  if  the  hypothesis  suc- 
ceeds in  providing  explanations  for  a significant  range 

of  phenomena  it  becomes  sore  and  more  plausible. 
\ 

^^A.  Newell  and  H.A.  Simon,  Human  Problem  Solving  (Englowood  Cliffs,  N.J. 
Prentice  Hall,  1972), p.  19.  * 
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This  psychological  relationship  between  "plausibility"  and  "empirical 
success"  mitigates  ag'iinst  using  plausibility  as  a sole  criterion  for 
validating  forecasts.  Nevertheless,  as  Kan ter  and  Thorson  note,  we 
would  not  advocate  important  policy  changes  in  our  actions  if  the  theo- 
retically predicted  consequences  were  not  it  least  plausible.  Because 
this  is  the  case,  plausibility  is  likely  to  be  a necessary  although 
certainly  not  a sufficient  condition  for  evaluating  the  validity  of  a 
forecast.  Such  is  especially  true  when  our  forecast  assumes  policy 

relevance. 

One  method  of  estimating  plausibility  is  to  consult  with  people 
who  deal  with  the  empirical  domain  being  projected.  Policy  planners, 
for  example,  often  have  expectations  al)Out  the  phenomena  with  which 
they  operate  routinely  and  they  make  informal  judgments  regarding  the 
probeble  consequences  of  actions.  The  evaluation  of  these  experts 
offers  a valuable  source  of  information.  Indeed,  this  is  likely  to  be 
an  area  where  the  policy  maker  has  a comparative  advantage  to  which 
social  scientists  interested  in  making  policy  inputs  will  have  to  pay 
more  attention  in  tb.c  future. 

Another  method  of  testing  plausibility  is  to  see  whether  the 
forecast  violates  any  logical  constraints.  Occusionully,  a theory  which 
generates  plausible  forecasts  when  the  values  of  variables  arc  held  to 
expected  or  previous  levels  yields  absurd  results  if  certain  values 
exceed  "nomal"  levels.  Tor  example,  education  planners  argued  for  a 
theory  which  predicted  exponential  enrollment  growth.  Predictions  from 

^■^A.  Kanter  and  S.J.  Ihorson,  "The  Weapons  Procurement  Process:  Choosii^g 
Among  Competing  Theories,"  Public  Policy  20  (Fall  1972). 
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the  theory  seemed  to  fit  the  data  very  well  until  about  1969.  After 
that  point  the  model  predicted  exceedingly  larger  student  enrollments. 

By  the  year  2050  the  number  of  U.S.  college  students  wan  predicted  to 
exceed  the  total  predicted  jbopulation  of  the  United  States, Systems 
stressing  of  this  kind  is  frequently  Ignored  becasue  the  theory  makes 
quite  plausible  predictions  in  shorter  time  frames  or  for  more  normal 
ranges  of  events.  A "quick  and  dirty"  sensitivity  test  may  reveal  that 
much  of  the  process  about  which  a theory  forecasts  is  not  yet  understood. 

Turning  to  the  empirical  aspects  of  validation,  one  of  the  important 
questions  concerns  how  much  of  a theory  need  be  included  in  the  statistical 
attempts  at  verification.  In  complex  theories  with  a large  number  of 
variables,  one  possible  strategy  is  to  treat  the  theory  in  subdivisions 
with  forecasts  from  each  module.  Obviously  in  large,  rich  theories  it 
would  be  desirbalc  from  both  a financial  aspect  as  well  as  a logical 
aspect  to  test  subsections  independently.  Computer  costs  reach  astronomical 
levels  when  the  number  of  variables  and  interrelationships  becomes  large. 

In  addition,  it  becomes  increasingly  difficult  to  identify  the  reason 
for  errors  in  forecasts  when  using  numerous  variables.  This  problem  is 
especially  acute  when  we  have  reason  to  believe  that  the  independent 
variables  arc  not  linearly  independent  of  each  other. Ando,  Fisher 
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This  example  is  described  more  fully  in  A.  Kan  ter  and  S.J,  Thorson, 
"The  V\’capons  Procurement  Process." 

^^^Sec  N.R.  Draper  and  h.  Smith,  Applied  Regression  Analysis  (New  York; 
Wiley,  1968)  and  M.  Kzckicl  and  K.A.  Fox,  Methods  of  Correlational 
Regression  Analysis  (New  York:  Wiley,  1959). 
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and  Simon^^,  however,  have  demonstrated  that  if  we  are  dealing  with 
linear  systems  in  our  theory  and  our  system  is  completely  decomposable 
(that  is,  the  variance  to  be  accounted  for  is  explanable  by  the  variables 
in  each  decomposed  subset),  we  will  not  do  an  injustice  to  our  theory 
by  validating  each  of  the  subsections  independently.  They  proceed  to 
show  that  it  is  more  frequently  the  case  that  the  subsystems  arc  only 
partially  decomposable  (most,  but  not  all,  variance  is  explanable  by 
variables  within  the  subset).  In  such  cases  the  subsystems  can  be 
treated  independently  only  over  short  periods  of  time.  Over  lov.^ 
periods  of  time  interaction  between  subsystems  becomes  dominant.  Tlius 
in  longer  range  forecasting  it  is  gencrallv  an  unwise  strategy  to  attempt 
to  break  a theory  into  more  manageable  subsets  having  fewer  variables. 

Tliis  conclusion  is  similar  to  that  of  George  who  suggests  that,  at  least 
for  policy-making,  theories  with  more  variables  may  have  greater  utility. 

The  number  of  statistical  techniques  potentially  useful  in  testing 
the  validity  of  forecasts  is  extremely  large. Most  of  them  require 
additional  assumptions  not  req*  ired  in  cross-sectional  analysis,  however. 
For  example,  if  we  want  to  determine  the  relative  importance  of  particular 

Ando,  F.M.  Fisher,  and  H.A.  Simon,  cds..  Essays  on  the  Structure 
of  Social  Science  Models  (Cambridge:  MIT  Press,  1963), 

^^A.  George,  "Introduction,”  in  A.L.  George,  D.K.  Hall  and  M.R.  Simons 
iTic  Limits  of  Coercive  Diplomacy  (Boston:  Little  Brown,  1971),  p.  xvi, 
l^For  discussion  of  specific  tests,  S"C  T.H.  Naylor  and  J.M.  F.iger, 
"Validation,"  in  T.H.  Naylor,  ed.,  Coinputer  Simulation  Experlmonta 
with  tlodcls  of  Economic  Systems  (New  York;  Wiley,  1971),  Chapter  5, 
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indcpcndent  variables  using  normal  variance  accounting  techniques, 
generally  the  ordinary  least  squares  is  not  an  appropriate  technique 
for  testing  the  significance  of  each  variable.  Hibbs  states  that 
if  auto  correlation  occurs  in  our  disturbance  terms,  ordinary  least 
squares  leads  to  a serious  overestimation  of  the  impact  of  independent 
variables.  This  impact  can  be  subdivided  into  two  particular  classes. 

In  the  first  case,  when  there  are  no  lag  variables  in  the  analysis,  Ll.o. 
overestimation  effects  do  not  influence  the  prediction  of  the  regression 
coefficient  but  they  do  affect  the  importance  of  the  it  test  or  the 
multiple  R^.  In  the  second  case  where  lag  variables  are  included  in  the 
analysis,  not  only  are  the  above  affects  noticed,  but  the  actual  level 
of  the  regression  coefficients  is  influenced  in  such  a way  that  usually 
the  non-lugged  variables'  importance  is  decreased  and  the  lag  variable's 
importance  is  increased.  These  Increases  and  decreases  can  be  of  a 
magnitude,  of  three  to  four  hundred  percent. 

Another  factor  in  the  validation  of  forecasts  from  a theory  ic  the 
need  for  consistency  in  the.  level  of  aggregation  employed  in  the  theory, 
the  forecast,  and  the  test  data.  If,  for  instance,  the  unit  of  time 
employed  in  our  forecast  is  the  foreign  policy  act  but  the  data  arc 
i regated  into  monthly  or  yearly  units,  the  identification  of  the  true 
explanatory  variables  is  difficult. Tlic  reason  is  thnt  the  across 

^®D.A.  llibbs,  "Problems  of  Statlntical  Kstlmatlon  and  Cauaal  Inference 
in  Dynamic,  Time-Series  Regression  lludcls."  Paper  prepared  for 
delivery  at  the  1972  meetings  of  the  American  Political  Science 
Association,  W lingtcn,  D.C. 

Johnston,  Economer.ric  Methods  (New  York:  McGro.w-Hill,  1972), 
especially  Chapter  12. 
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time  fluctuations  considered  important  in  making  forecasts  arc 

OA 

lost  or  obscured  in  the  larger  units  of  analysis.  ^ That  particularly 
novel  results  can  be  achieved  without  due  consideration  of  the  theo- 
retical irTiplications  for  choosing  different  time  frames  or  making  dif- 
fering assumptions  about  the  auto  regressive  affects  of  error  is  certainly 
not  a new  finding.  Yulc"^^  demonstrated  that  varying  the  lags  in  one's 
data  can  produce  contradictory  expectations. 

22 

The  importance  of  the  Ando  and  Fisher  theory,  the  summary  of 

23 

auto  correlative  effects  by  Hlbbs  and  the  levels  of  analysis  problem 
is.  that  particular  care  must  be  taken  when  one  Jicgius  the  statistical 
validation  of  forecasts.  It  is  important  to  keep  in  mind  that  we  cannot 
simply  rely  on  statistical  analysis  free  from  theoretical  concerns  to 
derive  a validated  forecast. 


Orcutt,  ll.W.  Watts,  and  J.R.  Edwards, "Data  Aggregation  and  Infor- 
mation Loss,"  American  Economic  Review  68  (September  1968). 

^^G.U.  Yule,  "Why  Do  We  Sometimes  Get  Nonsense  Correlations  Between 
Time-  Series?"  Journal  of  the  Royal  Statistical  Society.  LXXXIX 
(January  1926). 

^■^A.  Ando,  F.M.  Fisher,  and  11. A.  Simon,  Essays  on  the  Structure  of 
Social  Science  Models. 


23d. A.  llibbs,  "Problems  of  Statistical  Estimation." 
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SUMMARY  AND  CONCLUSIONS 

This  chapter  has  attempted  to  develop  a series  of  observ-.tions 
about  the  validation  of  forecasts.  They  are  summarized  in  the  follow- 
ing numbered  points. 

1.  Often  our  interest  in  confirming  forecasts  in  international 
relations  is  to  facilitate  our  judgment  about  the  source 

of  the  forecast.  For  example,  we  may  wish  to  evaluate 
the  source  in  order  to  establish  our  confidence  In  its 
ability  to  make  future  forecasts. 

2.  A number  of  factors  can  affect  the  relationship  between 
the  forecast  and  the  source  that  generated  it  leading  to 
incorrect  inferences  about  the  source.  Among  these  problems 
are  the  effects  of  the  user's  purpose,  whether  the  generating 
theory  is  deterministic  or  probabilistic,  the  frequency  of 
occurrence  of  the  forecasted  events  in  international  relations, 
the  adequacy  of  the  theories  for  measurement  and  interpretation 
of  tlic  reference  system,  and  the  confirmation  of  the  forecast 
by  properties  other  than  those  used  in  making  the  projection. 

3.  These  obstructions  to  reasonable  inference  about  the  source 
can  often  be  assessed  if  we  can  examine  and  test  the  source 
of  the  forecast  in  various  ways.  Such  independent  testing  of 
the  source  is  possible  only  If  the.  components  of  the  theory 
and  their  relationship  are  known  and  precisely  defined.  For 
this  reason,  we  contend  that  the  source  of  the  forecast  must 
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bc  a deductive  theory.  Other  sources  of  forecasts  in 
international  relations  may  pr'^dnce  valid  forecasts 
and  play  a vital  role.  But  problems  will  be  encountered 
with  them  if  we  try  to  systematically  assess  their  potential 
for  subsequent  forecasting  efforts. 

4.  The  task  remains  of  determining  the  validity  of  the  forecast, 
that  is,  the  goodness  of  fit  between  the  theory's  pro- 
jection of  the  future  value  of  rertani  variables  and  the 
subsequent  unfolding  of  actual  occtirrences  as  defined  in 
terms  of  the  user's  purpose.  Before  beginning  empirical 
testing,  some  efforts  should  be  made  to  determine  if  the 
forecast  is  within  contextual  constraints,  that  is,  whether 
it  is  plausible.  Empirical  testing  with  statistical  techniques 
can  follow,  but  the  investigator  should  be  mindf'ul  of  several 
factors--such  as  consistency  in  level  of  analysis --that  can 
influence  his  results. 
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INTRODUCTION 

The  Idea  that  foreign  policy  behaviors  are  Ir,  some  sen  e the  re- 
sult of  "adaptive"  foreign  policy  "mechanisms"  Is  a popular  one.  We 
read  In  the  newspapers,  for  example,  that  United  States  foreign  policy 
toward  Israel  must  adapt  to  ihe  "realities"  of  the  energy  crisis. 

Students  of  foreign  policy  behavior  argue  that  nations  like  cells  can 
be  viewed  "as  entitles  that  must  adapt  to  their  environments  to  survive 
and  prosper  (Rosenau,  1970:2)." 

The  notion  underlying  these  and  other  such  statements  (see  for 
example  Easton,  1965,  1966;  Oeutsch, (1966) ; or  McGowan,  1971)  appears  to  be 
largely  metaphorical.  Human  collectivities  like  Infrahuman  species 
either  survive  or  they  do  not.  If  they  are  to  survive  they  must  some- 
how adapt  to  the  external  (or  task)  environment  In  which  they  find 
themselves. 

In  a very  loose  sense  then,  a nation  Is  adaptive  If  It  manages  to 
"get  along"  In  Its  environment.  However,  as  has  been  argued  In  more 
detail  elsewhere  (Thorson,  1973),  this  Is  not  a precise  enough  concept 
to  guide  theoretical  research  on  national  foreign  policy  behavior.  For 
example.  It  does  not  distinguish  between  behaviors  which  are  adaptive 
and  behaviors  which  are  generated  by  adaptive  mechanisms.  Adaptive 
mechanisms  may  behave  ma  I adaptively  In  ' N.'arnlng"  appropriate  responses. 

In  using  the  concept  of  adaptation  In  discussing  foreign  policy,  we 
must  make  preciii  of  what  "adaptiveness"  Is  being  predicated.  Hope- 
fully these  distinctions  (as  well  as  the  need  ,'or  making  them)  will 
become  more  clear  as  this  paper  progresses. 


Flrst,  however.  It  Is  Important  to  briefly  outline  what  sort  of 
"theory"  of  foreign  policy  behavior  It  Is  reasonable  to  look  for  at 
this  time.  In  doing  this,  we  can  distinguish  between  what  Nelson  and 
Winter  (1973)  have  called  "appreciative"  theory  and  what  has  been  called 
"formal"  theory. 

A theory  In  the  formal  sense  consists  of  a set  of  sentences  assert- 
ed to  be  true  which  Is  closed  under  deduction.  That  Is,  the  set  con- 
tains any  sentence  that  is  logically  Implied  by  any  of  the  other  sen- 
tences  In  the  set.  This  usage  requires  a preassigned  logical  frame- 
work or  "calculus"  axioms  which  serve  as  the  rules  for  moving  from 
some  sentences  to  others.  These  rules  are  ordinarily  those  of  the 
first-order  predicate  calculus.  Axiomatic  theories  are  theories  In 
the  formal  sense. 

While  formal  theory  might  be  an  aim  for  many  of  us,  few  would 
argue  that  we  presently  have  such  theories  of  foreign  policy  behavior. 
Such  theory  as  does  exist  Is  more  of  the  appreciative  sort.  Apprecia- 
tive theory  Is  rather  fuzzy  In  Its  deductive  structure  and  Its  concepts 
often  are  Intuitive  rather  than  well  defined.  Nonetheless,  as  Nelson 
and  Winter  point  out.  It  Is  the  appreciative  theory  which  guides  most 
of  the  research  effort  in  a discipline.  It  provides  the  concepts  and 
a perspective  from  which  to  view  and  study  phenomena  without  actually 
making  precise  analytic  connections  between  statements. 

Formal  theory  can  then  be  built  upon  appreciative  theory  to  make 
precise  propositions  and  to  eliminate  some  of  the  ambiguity  Inherent 
In  the  appreciative  theory. 
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In  this  paper  I will  attempt  the  beginnir  s of  an  appreciative 
theory  of  national  foreign  policy  behavior.  The  concept  of  adaptive 
or  goal-oriented  behavior  will  be  central  In  the  development  of  the 
theory.  My  major  purpose,  however,  will  be  less  to  make  a deductively 
related  set  of  propositions  about  foreign  policy  behavior  and  more  to 
Identify  a set  of  concepts  and  relations  which  may,  through  additional 
research,  be  capable  of  entering  Into  a formal  theory. 

SYSTEM  AND  ADAPTATION 

The  problem  of  how  nations  generate  appropriate  foreign  policy 
behaviors  Is  In  many  senses  analogous  to  the  problem  of  how  human  beings 
generate  grammatical  sentences.  In  both  cases,  the  theorist  has  a 
finite  set  of  observations  which  he  attempts  to  account  for  through 
general  laws.  In  the  case  of  the  linguist,  these  finite  observations 
consist  of  sentences  and  the  general  laws  -ire  called  the  grammar.  As 
Chomsky,  1956:113.  points  out,  "A  properly  formulated  grammar  should 
define  unambiguously  the  set  of  graitmitical  sentences." 

The  theorist  of  foreign  policy  behavior  has  a similar  task.  He 
must  attempt  to  account  for  a finite  set  of  observed  behaviors  through 
some  general  theory  of  foreign  policy  behavior.  Like  the  linguist,  he 
can  accomplish  this  task  by  Identifying  the  rules  (l.e.,  the  "grammar") 
for  generating  these  behaviors.  That  Is  to  say,  he  must  concentrate  on 
the  structural  (my  usage  of  structure  Is  non-standard  In  political 
science  and  will  be  defined  In  a rigorous  way  further  on)  characteristics 
underlying  the  foreign  policy  behavior. 


Note  that  we  already  face  a difficulty.  The  linguist  wants  to 
account  for  sentences.  The  behavior  unit  Is  the  sentence.  What  Is 
the  behavior  to  be  accounted  for  by  the  foreign  policy  theorist? 

The  "event?",  sequences  of  "events?",  some  subset  of  "events?",  or 
what?  Without  taking  a position  on  this  most  central  question,  pro- 
gress toward  appreciative  theory  can  still  be  made  by  making  a rather 
Innocuous  (though  perhaps  erroneous)  assumption  that  the  foreign  policy 
behavior  of  nations  is  goal  directed. 

Such  an  assumption  is  certainly  consistent  with  Hanrleder's  (196?: 
971)  rather  vague  definition  of  foreign  policy  as  "...  the  more  or 
less  coordinated  strategy  with  which  institutionally  designated  decision- 
makers seek  to  manipulate  the  International  environment."  This  consis- 
tency, of  course,  requires  the  additional  restriction  that  these  mani- 
pulations are  made  not  willy-nilly  but  with  some  Intended  direction. 

In  turn,  this  restriction  suggests  immediately  the  question, 
"Intended  by  whom?"  The  need  for  such  a question  (as  well  as  for  Its 
answer)  is  pointed  up  by  Allison's  (1971:162)  observation: 

The  decisions  and  actions  of  government  are  Intra- 
national  political  resultants:  resultants  In  the 
sense  that  what  happens  Is  not  chosen  as  a solution 
to  a problem  but  rather  results  from  compromise,  con- 
flict and  confusion  of  officials  with  diverse  Interests 
and  unequal  Influences;  political  In  the  sense  that 
the  activity  from  which  decisions  and  actions  emerge  Is 
best  charac-ter I zed  as  bargaining  along  regularized 
channels  among  individual  members  of  the  government. 


1 


-5- 


Thls  observation  Is  important;  In  that  It  warns  us  not  to  look  at 
revealed  national  behavior  (i.e.,  policy  actions)  and  attempts  to  Infer  the 
national  goals  that  the  actions  were  designed  to  meet.  Indeed  It  may  well 
be  that  national  policy  goals  (to  the  extent  there  are  any)  are  better  thought 
of  as  constraints  on  policy  actions  than  as  objectives  those  actions  are  de- 
signed to  further.  In  Simon's  (1961*:  I)  words,  "The  goal  of  an  action  Is 
seldom  unitary,  but  generally  consists  of  a whole  set  of  constraints  the 
action  must  satisfy."  Ellsberg's  (1972:102)  description  of  United  States 
policy  objective  In  Vietnam  as  being  "Do  not  lose  the  rest  of  Vietnam  to  Com- 
munist control  before  the  next  election"  Is  Illustrative  of  this.  This  objec- 
tive served  as  a constraint  on  allowable  policies  and  not  as  an  operational 
goal  around  which  one  could  design  specific  policy  actions. 

Thus,  1 am  arguing  that  the  foreign  policy  behavior  generated  by  a 
nation  Is  goal  directed  In  the  sense  that  the  actors  whose  arguing,  scheming, 
and  compromising  produced  the  policy  each  Intended  that  the  policy  do  (or 
perhaps  "not  do")  certain  things.  These  produced  behaviors  will  seldom  be 
"optimal".  That  Is,  the  analyst  can  not  look  to  a set  of  "national  goals" 
and  a set  of  "policy  alternatives"  and  predict  the  alternative  to  be  chosen 
will  be  the  alternative  which  best  achieves  the  goal. 

Such  an  approach  Is  wrongheaded  for  several  reasons.  First  It  assumes 
the  existence  of  a consistent  set  of  rational  foreign  policy  goals  which 
guide  actor's  decisions.  Second,  It  assumes  that  all  (feasible)  policy  alter- 
natives can  be  listed.  Third,  and  perhaps  most  erroneously.  It  assumes  that 
there  Is  an  unambiguous  performance  function  which  can  link  policy  actions 
to  goals. 

However,  It  Is  not  necessary  to  assume  that  a nation's  foreign 
policy  behavior  Is  "globally  rational"  In  this  economic  optimizing 
sense.  Rather  we  need  simply  assume  that  the  behavior  Is  goal  directed 
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In  the  sense  that  looking  at  the  goals  of  the  ind 1 vidual s -whc  inter- 
act to  produce  policy  wi U help  to  account  for  the  produced  policy, 
in  looking  at  these  actor's  goals,  we  must,  of  course,  be  careful 
not  to  look  only  at  their  foreign  policy  goals.  Their  bureaucratic 
goals,  for  example,  will  play  a crucial  role  In  determining  their 
policy  preferences.^ 

Moreover,  to  assume  that  foreign  policy  behavior  Is  goal  directed 
Is  by  no  means  equivalent  to  saying  that  a nation  will  achieve  Its 
foreign  policy  objectives.  Or,  as  was  noted  earlier,  to  say  that  a 
nation  Is  an  adaptive  system  Is  not  to  say  that  It  will  behave  adap- 
tively. 

Leaving  aside  for  a moment  this  problem  of  goals.  It  will  be  help- 
ful to  Identify  more  precisely  the  general  sort  of  structure  underlying 
adaptive  systems.  1 will  be  using  a systems  vocabulary  because  It  con- 
tains a fairly  well-defined  set  of  terms  which,  I believe,  can  be  pro- 
fitably Interpreted  In  a foreign  policy  framework  and  Imbedded  Into  a 
theory  of  foreign  policy  behavior.  Therefore,  I will  first  define 
some  basic  systems  concepts  and  will  then  discuss  goal-seeking  systems 
In  terms  of  this  vocabulary.  In  so  doing.  It  should  become  clear  that 
to  use  a systems  vocabulary  Imposes  very  little  additional  structure 
and  any  results  which  follow  will  generally  not  be  an  artifact  of  having 
adopted  a systems  approach. 

In  theorizing  about  any  phenomenon  (be  It  foreign  policy  behavior, 
ethJcs,  or  whatever)  a first  step  is  to  Isolate  a set  of  "objects 
about  which  you  will  be  theorizing.  Each  of  these  objects  may  In  turn 
take  on  a number  of  values.  Each  of  these  values  can  be  termed  an 
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"appearance"  of  the  object.  A sitnple  example  of  such  an  object  mloht 
be  International  conflict.  Suppose  that,  our  theory  partitioned  Inter- 
national conflict  Into  three  v«.Jues  or  "appearances"--low,  medium,  and 
high.  Mathematically,  we  can  think  of  the  object  "Inte'^natlonal  con- 
flict" as  a set  consisting  of  three  elements,  bach  element  of  the 
set  corresponds  to  one  of  the  possible  appearances  of  the  object. 

More  generally,  theories  will  be  about  wtirlds  with  "n"  objects, 

X,,  X,,  ...  X . A general  system,  S,  Is  then  defined  as  a relation  on 
12  n 

the  cartesian  product  of  thise  objects  (I.e.,  sets). 

SCX^0X2®X3@...X^ 

The  Cartesian  produce  of  an  n sets  (denoted  0 X2  ® 

Is  the  set  of  all  ordered  n-tuples  <.x^ , where  x^€X^,  Xj^X^ 

...X  €X  . A relation  on  the  Cartesian  product  of  n sets  Is  simply  a 
n n 

subset  of  the  set  of  all  ordered  n-tuples.  These  definitions  will 


become  clearer  below  when  ar.  example  Is  presented. 

Thus  far,  the  definition  of  a system  makes  no  mention  of  Inputs 
and  outputs.  A system  has  simply  been  defined  very  abstractly  as  a 
subset  of  the  set  of  all  possible  appearances  of  the  set  of  objects 
being  theorized  about.  The  problem  Is  to  get  from  this  definition  to 
the  familiar  black  box  diagram  with  Inputs  X and  outputs  Y. 

This  problem  Is  resolved  by  first  defining  an  Index  set: 

I - (l,2,...n) 

and  then  partloning  I Into: 


I 


(l.,l  ,...l  ) 


m 


^‘nH-r‘m+2**”’n^ 
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Slnce  this  Is  a partition, 

I U I *1  and 

X y 

'x^'y  ■ * 

Then  define  an  Input  set  U: 

X . (x,V,ei^) 
and  an  output  set  Y: 

Y - (X  \/,£l  ) 

I I y 

A system  is  now  defined  as  a relation  on  (I.e.,  a subset  of)  the  Carte* 
slan  product  of  the  Inputs  and  outputs,  or: 

SC  X 0 Y 

This  may  all  seem  excessively  abstract.  However,  such  a defini- 
tion makes  It  very  difficult  to  fall  Into  the  trap  of  reifying  systems. 

A system  Is  something  the  theorist  imputes  on  the  objects  he  believes 
make  up  the  world.  That  a system  can  be  Imputed  reflects  the  constraints 

on  the  allowable  conjunctions  of  appearances  the  states  .in  the  theorist  s 

2 

world  are  allowed  to  evince. 

A simple  example  will  help  to  make  these  points  more  transparent. 

It  will  also  be  helpful  to  have  it  to  refer  back  to  later  In  the  paper. 

In  order  that  it  serve  the  required  Illustrative  functions,  the  example 
will  be  highly  styl ized. 

imagine  a system  S with  Inputs  X and  outputs  Y as  In  Figure  1 

X >[S]  )Y  Figure  1 

Suppose  further  that  S Is  a nti«.lon‘s  foreign  policy  generating  mecha- 
nism and  X Is  the  mechanism's  categorization  of  'behaviors  received  from 
the  world  political  environment.  Y then  can  represent  the  "friendliness" 
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of  the  nation's  foreign  policy  output.  Equation  (1)  shows  the  relation- 
ship between  X and  Y (the  "t"  subscript  refers  to  time). 

Vi>  ■ ^t)  ^ V) 

So  far  there  are  two  objects,  X and  Y.  Let: 

Y,o.£(0.  +1) 

(II) 

X(^j£(-1.+1) 

Thus  given  Y(qj»  we  can  specify  ®nd  X^^^  and  compute  using  (I) 

Y.  , and  Y . In  order  to  make  more  sense  of  the  example,  Inter- 

(1)  (2) 

pretatlons  can  be  assigned  the  various  values  of  X and  Y as  In  Table 


Interpretations  of  Values  of  X and  Y 


I * friendly  “3  ■ Very  Unfriendly 

-I  ■ unfriendly  -2  ■ Unfriendly 

-1  ■ Mildly  Unfriendly 

0 ■ Neutral 
+1  ■ Mildly  Friendly 

+2  ■ Friendly 
+3  ■ Very  Friendly 

The  Inputs  are  specified  by  the  sequence  ^ ®nd  the 

outputs  by  the  sequence  Y^^^,  possible  Input 

sequences  are: 

X <■  (possible  Input  sequences) 

- ((-1,-1),  (-l,■►^},  (-H.-l),  (+1,+1)} 


-I0> 

The  possible  foreign  policy  output  sequences  are: 

Y - (possible  output  sequences) 

" {(0,“1,“2),  (0,“1,0),  (0,1,0),  (0,1,2), 

(1, 0,-1), (1, 0,1), (1,2, 0,(1, 2, 3)} 

The  output  sequence  (0,-1, -2),  for  example,  can  be  Interpreted  as  a 
neutral  output  followed  by  a mildly  unfriendly  output  followed  by  a 
unfriendly  output. 

In  terms  of  the  vocabulary  developed  earlier,  the  system  has 


eight  appearances. 

S X ® Y 

S - {[(-1,-1),  (0,-1, "2)],  [(-1,-1), (1,0, -1)1, 

[(-1,-*-l),(0,-1,0)],[(-1, +!),(!, 0,1)], 

[(■H,-1),(0, 1,0)3, [(+1,-1), (12,1)] 

[(+1,+1),(0,1,2)],[(+1,+1),(1,2,3,)]} 

Note  however  that  even  given  these  eight  appearances,  a knowledge 
of  Input  strings  Is  not  enough  to  accurately  predict  the  output  strings 
that  will  be  produced.  For  example,  the  Input  string  (-1,-1)  will  pro- 
duce either  the  output  string  (0,-1, -2)  or  the  string  (1,0,-1).  In 
mathematical  terms,  S Is  a relation  and  not  a function. 

‘ In  order  to  make  the  outputs  predictable,  more  Information  Is 

I required.  This  additional  Information  Is  termed  the  "state"  of  the 

system: 

I 

1 S:  Z 0 X Y 


where  Z Is  the  state  object.  In  the  example,  Z - (y^)  - (0,1).  As 
can  be  seen  from  the  table  of  eight  system  appearances,  * knowledge  of 
the  Input  strings  an£  of  the  state  (l.e.,  values  of  y^)  of  the  system 


Is  enough  to  predict  the  output  strings  of  the  system. 

The  above  discussion  of  "system,"  "state,"  "Input"  and  "output," 
while  abstract  is,  I believe,  of  Importance  to  the  student  of  foreign 
policy  behavior.  First  of  ail,  whether  a particular  nation's  behavior 
is  viewed  as  being  stochastic  or  deterministic  may  be  solely  dependent 
upon  how  (if  at  all)  the  state  of  the  system  is  defined.  If  the  ana- 
lyst ignores  the  internal  structure  of  the  behavior  mechanism,  he  may 
well  be  lead  to  assert  that  equivalent  inputs  produce  different  be- 
haviors. Yet,  as  the  example  showed,  a proper  selection  of  state 
objects  might  be  enough  to  "make"  the  system  deterministic.  Simply 
correlating  Inputs  and  outputs  (behaviors  received  and  behaviors  sent) 
will  generally  not  yield  laws  of  foreign  policy  behavior. 

Second,  the  abstract  notion  of  a system  as  a relation  on  the  Carte- 
sian product  of  objects  (l.e.,  sets  of  appearances),  forces  the  theorist 
to  specify  the  objects  about  which  he  Is  theorizing.  All  too  often, 
especially  In  theories  expressed  In  a natural  language  such  as  English, 
the  tendency  is  to  assume  that  "everyone  knows"  what  we  are  theorizing 
about.  Since  "everyone  knows",  there  is  no  need  to  specify  explicitly 
what  objects  make  up  that  world.  Yet,  i think  most  would  agree  that 
we  theorize  not  about  the  world  but  about  our  "representation"  of  the 
world.  Since  each  of  us  may  have  a different  representation  of  the 
world  (or,  indeed,  there  may  be  many  worlds).  It  is  always  helpful  to 
make  public  that  representation  by  specifying  It  as  unambiguously  as 
possible. 

This  specification  can  begin  by  writing  down  the  obJect5(  and 
their  possible  appearances)  which  populate  the  representation,  it  Is 


T. 
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completed  when,  in  addition,  the  theoretically  allowable  conjunctions 
of  appearances  are  specified.  The  fact  that  the  set  of  logically 
possible  conjunctions  of  appearances  Is  greater  than  the  set  of  theore- 
tically allowable  conjunctions  Is  what  gives  structure  to  the  world 
and  allows  scientific  theorizing  to  be  at  all  successf-1.  Writing 
down  the  world  being  theorized  about  Is  equivalent  (under  the  termino- 
logy of  this  paper)  to  specifying  the  system  the  theory  Is  about. 

An  adaptive  system  Is  generally  thought  of  as  one  which  produces 
(generates,  evinces)  outputs  In  such  a way  as  to  seek  to  attain  certain 
goals.  Adaptive  systems  are  goal  seeking  systems.  Thus  my  ear’ler 
assumpt’on  that  foreign  policy  behavior  Is  goal  directed  entails  that 
foreign  policy  generating  mechanisms  can  be  viewed  as  adaptive  systems. 

Adaptive  systems  belong  to  the  class  of  systems  labelled  by  Simon, 
1969,  as  artificial  systems.^  While  distinguishing  between  "artificial" 
and  "natural"  systems  Is  not  always  easy  (or  even  unambiguous),  the 
central  notion  Is  that  artificial  systems  are  directed  toward  human 
goals  whereas  natural  ones  may  not  be.  According  to  Simon,  1969:5,6: 

"1.  Artificial  things  are  synthesized  (though  not  always 
or  usually  with  full  forethought)  by  man. 

2.  Artificial  things  may  Imitate  appearances  In  natural 
things  while  lacking.  In  one  or  many  respects,  the 
reality  of  the  latter. 

3.  Artificial  things  may  be  characterized  In  terms  of 
functions,  goals,  adaptation. 
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k.  Artificial  things  are  often  discussed,  particularly 
when  they  are  being  designed,  in  terms  of  Imperatives 
as  well  as  descriptives." 

An  artificial  system  has  a number  of  components.  There  is  an 
inner  environment  (I.E.)  which  is  attempting  to  achieve  goats  In  cin 
outer  or  task  environment  (O.E.).  The  I.E.  receives  Information  about 
the  O.E.  through  an  observation  interface  and  sends  policies  or  behaviors 
into  the  O.E.  through  an  access  interface.  Finally,  In  order  to  eva- 
luate alternative  policies  (without  actually  implementing  them)  the 
I.E.  must  have  a representation  or  "Image"  of  the  outer  environment. 

The  structure  common  to  artificial  systems  Is  shown  In  figure  2 

l^igure  2 


This  structure  is  very  similar  to  the  problem  structure  studied  by  con- 
trol engineers.  From  a control  perspective,,  the  I.E.  would  be  labelled 
the  "controller"  and  the  O.E.  as  the  "process"  to  be  controlled. 
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The  easiest  way  to  motivate  this  is  through  a very  simple  example. 
Let  the  Inner  environment  (I.E.)  be  a country's  officials  responsible 
for  economic  policy  and  the  outer  environment  (O.F.)  be  the  country's 
economy.  Let  me  stimulate  further  that  the  officials'  goal  Is  to  remain 
In  office  and  that  they  seek  to  do  so  by  keeping  the  economic  system 
In  a certain  specified  set  of  acceptable  states.  The  state  of  the 
economy  Is  then  represented  by  the  vector  ^ and  might  Include  such 
things  as  each  citizen's  Income,  all  sales  transactions,  and  other  such 
elements. 

The  officials  must  have  some  way  of  observing  x so  that  they  can 
determine  whether  the  economy  Is  In  an  acceptable  state.  However,  they 
can  observe  each  and  every  sales  transaction,  etc.  directly.  In  fact, 
even  If  they  could  get  all  this  Information,  It  would  probably  exceed 
their  Information  processing  capability.  Therefore  they  must  have 
: something  that  filters  all  of  the  minute  economic  Information  Into 

something  manageable.  This  Is  the  task  of  the  observation  Interface. 

' The  observation  Interface  Is  the  l.E.'s  sensing  device  In  the 

0. E..  In  the  example  It  might  Include  various  agencies  to  collect  and 
aggregate  economic  data.  Since,  In  this  example,  )<  would  contain  way 
too  much  Information,  the  observation  Interface  might  Incorporate  some 
sort  of  Indicator  system.  Thus  instead  of  having  ^ as  an  Input,  the 

1. E.  receives  The  vector  might  include  such  Indicators  as  GNP 
and  unemployment  rates.  In  some  cases  ^ and  x will  be  equivalent. 

Most  often,  however,  this  will  not  be  the  case  and  the  notation  re- 
flects this  possible  distinction. 
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Upon  receiving  2..  the  I.E.  must  evaluate  It  to  determine  what  sort 
of  policy  Is  Indicated.  The  results  of  this  evaluation  will  depend  In 
part  upon  I.E.'s  Image  of  the  O.E..  The  Image  might,  for  example, con- 
sist of  a Walrasian  equIIIfTlum  model  of  the  economy.  Generally,  this 
Image  will,  at  least  In  part,  contain  the  elements  of  In  this  way 
can  be  used  to  set  the  "state"  of  the  Image  and  various  policy  alter- 

A 

natives  (£)  can  be  put  Into  the  Image  to  assess  their  differential 

A 

Impacts  (y). 

The  elements  of  the  £ vector,  to  have  any  Impact,  must  have  some 
way  of  getting  Into  the  O.E.;  that  Is,  the  I.E.  must  have  some  access 
Interface  which  Is  capable  of  Implementing  u In  the  O.E.  Fiscal  and 
monetary  policy  might  serve  as  accesses  for  the  officials  In  this 
example. 

This  very  crude  economic  example  hopefully  makes  more  clear  the 
basic  components  of  an  artificial  system.  In  addition.  It  should 
serve  to  Illustrate  the  high  degree  of  Inter-relation  between  the  com- 
ponents. 

This  example  was  not  Intended  to  suggest  that  the  components  of 
an  artificial  system  will  have  simple  "real"  world  Interpretations. 

The  distinctions  between  the  components  Is  analytic  and  It  may  be 
that  the  vocabulary  generally  used  In  theorizing  about  foreign  policy 
Is  Incapable  of  reflecting  these  distinctions.  In  using  artificial 
systems  concepts  to  construct  empirically  grounded  theory.  It  may  be 
necessary  to  develop  some  new  terminology. 
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The  artificial  system's  perspective  suggested  here  requires  the 
theorist  to  distinguish  between  the  foreign  policy  "mechanism"  and  the 
outer  environment  In  v^hlch  the  mechaninlsm  must  operate.  This  notion 
of  "mechanism"  can  be  related  to  the  Inner  environment  by  stipulating 
that  the  Inner  environment  together  with  the  goals  and  the  two  Inter- 
faces win  be  referred  to  as  "the  mechanism."  The  outer  environment 
(while  def Ini tional 1y  remaining  a primitive)  then  represents  the  ex- 
ternal Influences  operating  on  the  mechanism. 

Depending  upon  the  particular  policy  objectives  being  pursued, 
certain  of  the  O.E.  "Influences"  v 111  be  of  special  significance  and 
win  have  a large  (though  not  necessarily  perceived)  Impact  upon  the 
mechanisms  policy  actions.  These  "Influences"  can  be  thought  of  as 
forming  a specific  subsystem  of  the  O.E..  These  subsystems  are,  of 
course,  conditioned  upon  certain  goals.  Such  subsystems  can  be  termed 
"task  environments"  for  the  mechanism.  As  goals  change,  the  mechanism 
will  then  be  "facing"  different  task  environments.  While  the  O.E.  Is 
the  global  environment  in  which  the  mechanism  must  behave,  the  task 
environment  Is  the  particular  problem  solving  situation  faced  by  the 
mechanism.  The  mechanism  may  of  course  be  pursuing  multiple  (and  even 
Inconsistent)  goals  and  thus  be  facing  multiple  (and  perhaps  overlapping) 
task  environments.  The  Important  distinction  being  made  here  Is  between 
the  task  environment  and  the  outer  environment.  The  outer  environment 
consists  of  the  total  environment  In  which  the  mechanism  operates.  The 
task  environment  is  the  specific  part  of  the  O.E.  which  becomes  Impor- 
tant for  a particular  goal  or  policy  action.  "It  Is  the  task  that  de- 
fines the  point  of  view  about  an  environment,  and  that.  In  fact,  allows 


\ 
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an  environinent  to  be  delimited  (Newell  and  Simon,  1972-55)  • 

As  an  example,  one  might  view  the  U.S.  foreign  policy  making 
mechanism  to  be  operating  In  a very,'' large"  outer  environment.  Included 
In  this  outer  environment  might  be  such  elements  as  other  foreign  policy 
generating  mechanisms,  domestic  political  groups,  multi-national  businesses 
and  so  on.  Yet  for  a particular  task  - say  the  development  of  a weapon 
system  - only  a small  part  of  the  whole  O.E.  Is  relevant.  This  smaller 
part  Is  the  task  environment. 

While  the  analytic  distinction  between  the  mechanism  and  Its  task 
environment  may  be  clear,  we  must  further  distinguish  between  the  task 
environment  Itself  and  the  mechanism's  Internal  Image(s)  or  representa- 
tlon(s)  of  that  environment.  Here  again  one  must  pay  careful  attention 
to  the  Internal  structure  of  the  mechanism  for  often  times  It  Is  this 
structuring  which  will  determine  the  mechanism's  behavior. 

The  way(s)  a problem  is  represented  within  the  mechanism  will  play 
a major  role  In  determining  which  policy  behaviors  will  be  seen.  Within 
a foreign  policy  bureaucracy,  this  Internal  problem  representation  often 
takes  the  form  of  common  Images  of  reality  on  the  part  of  bureaucrats. 

Halperin  and  Kanter  (1973)  argue  that  these  shared  Images  serve 
as  constraints  on  participants'  ability  to  produce  desired  policy  actions. 
As  support  for  this  claim,  they  provide  the  following  example  ".  . . In 
the  early  1950' s,  those  in  the  Department  of  State  who  advocated  forcing 
the  Chinese  Nationalists  off  Quemoy  and  Matsu  could  not  support  their 
case  by  advancing  the  argument  that  this  would  result  In  a substantial 
Improvement  of  relations  between  the  United  States  and  Communist  China. 
Since  Improved  relations  between  the  two  countries  was  not  a widely 
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shared  goal,  such  an  argument  would  have  been  counterproduct lve(  1973 


While  this  i 1 lust^’atlon  does  point  out  how  shared  goals  may  constrain 


arguments  for  particular  policies.  It  faiis  to  suggest  how  shared  images 


of  reality  constrain  policy  actions,  indeed  I have  already  claimed  that 


"goals"  may  be  thought  of  as  constraints.  Yet,  of  course,  constraints 


are  determined  not  only  by  "goals".  Policy  makers  Images  of  their  task 


environment  will  also  constrain  their  behavior.  That  Is,  policies  which 


might  be  Infeasible  under  one  Image  may  become  feasible  under  a 


second.  For  example.  It  Is  doubtful  that  either  Nixon  or  his  critics 


desire  Increasing  the  risk  of  nuclear  war.  His  mining  of  Haiphong 


Harbor  was  criticized  for  Increasing  that  risk.  Whether  it  did  or  did 


not  Increase  the  risk  Is,  of  course,  dependent  upon  the  particular  Image 


being  employed.  The  difference  between  Nixon  and  his  critics  may  be 


viewed  less  as  a disagreement  about  policy  objectives  and  more  as  one 


over  the  appropriate  Image  of  reality.  The  point  here  Is  that  to  analyze 


the  behavior  of  a foreign  policy  mechanism  it  is  not  enough  to  simpiy 


Identify  the  task  environment.  The  analyst  must  also  consider  how  the 


particular  task  environment  will  be  represented  within  the  mechanism. 


One  possible  way  of  Increasing  the  ability  of  the  foreign  policy 


mechanism  to  adapt  to  Its  task  environment  Is  to  change  Its  Internal 


Image  of  its  task  environment.  Oftentimes  developing  a more  appropriate 


representation  of  the  problem  will  make  the  problem  much  easier  to  deal 


with.  Consider,  the  task  of  multiplying  two  large  numbers.  Most  of  us 


would  find  solving  (I.e.  behaving  approp*- lately)  such  problems  to  be 


very  difficult  If  the  numbers  were  represented  as  Roman  numerals, 


Simply  changing  the  representation  to  a more  familiar  notatlonal  scheme 


makes  solving  the  problem  much  simpler, 
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This  same  problem  of  internal  representation  Is  faced  by  designers 
of  algorithms  by  which  computers  can  play  chess.  How  can  the  task  environ- 
ment of  a typical  chess  game  best  bo  represented  within  a computer?  This 
problem  has  attracted  considerably!  attention  since  It  has  been  feit  by 
many  that  the  principles  necessary  to  playing  good  chess  are  similar  to 
those  required  for  dealing  with  other  more  general  problems  such  as  manage- 
ment and  policy  planning.  A brief  look  at  the  approaches  used  In  designing 
machine  chess  players  should  be  helpful  In  clarifying  the  significance  of 
the  Internal  problem  representation. 

Shannon  (1950)  first  Identified  the  two  approaches  chess  playing 
algorithms  might  take: 

1.  Scan  all  possible  moves  and  construct  a decision  tree  of 
equal  length  for  each  move  (length  here  refers  to  the 
number  of  moves  Into  the  future  the  program  scans).  Then, 
using  some  weighting  function  the  possible  moves  can  be 
evaluated  and  the  best  one  chosen. 

2.  Scan  only  certain  moves.  El  Iminate others  through  the 
use  of  some  special  rule. 

The  first  approach  requires  the  computer  to  represent  the  chess  board 
in  all  Its  complexity.  Very  valuable  Information  Is  treated  the  same 
as  less  important  Information.  The  price  of  this  synoptic  approach  Is 
that,  for  a given  memory  size,  the  number  of  moves  Into  the  future  that 
can  be  examined  Is  severely  limited.  Much  memory  Is  wasted  looking  at 
trivial  information.  The  second  approach  trys  to  avoid  this  problem.  By 


pre-exciudlng  weak  mo\es  a longer  future  can  be  considered.  Unfortunately, 
the  rule  for  eliminating  bad  moves  Is  most  difficult  to  discover. 
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The  problem  facing  designers  of  chess  playing  machines  was  an  Interest- 
ing one.  They  had  two  approaches — one  is  easily  implemented  but  rather 
wasteful  and  the  other  Is  very  efficient  but  extremely  difficult  to  Imple- 
ment. Mihail  Botvinnik,  a Russian  grandmaster  and  electrical  engineer,  has 
spent  considerable  effort  In  trying  to  develop  an  algorithm  for  chess  which 
Is  based  upon  the  second  principle.  Central  to  Botvinnik's  algorithm  Is 
the  concept  of  "horizon."  At  each  half-move  point  the  computer  generates 
a mathematical  "map"  of  the  chess  board.  The  horizon  limits  the  area  of  the 
map  scanned  by  the  computer  much  as  natural  boundaries  limit  our  horizon. 

"The  horizon  Is  the  boundary  of  the  region  containing  those  pieces,  and  only 
those  pieces, I that  can  take  an  active  role  within  the  given  limits  of  time 
for  movement  '.'  . . An  attack  falling  within  the  horizon  Is  Included  in  the 
mathematical  calculations — otherwise.  It  Is  not." 

Rather  than  having  the  machine  calculate  all  positions  and  eliminate 
some  very  early,  Botvinnik  has  developed  a means  by  which  the  machine's 
Internal  representation  Immediately  eliminates  (by  not  representing  It) 
trivial  Information.  This,  of  course,  should  greatly  Increase  the  depth 
to  which  moves  within  the  horizon  may  be  considered.  Thus  the  way  In  which 
the  problem  is  represented  Internally  is  Important  even  In  dealing  with 
problems  in  which  all  Information  is,  at  least  to  some  degree,  relevant. 

A less  precise  example  of  this  point  can  be  drawn  from  Ellsberg's 
(1972)  description  of  U.S.  experience  In  Viet  Nam.  Let  us  suppose  the  task 
environment  here  to  Include  (though  not  exhaustively)  the  combat  areas  of 
Viet  Nam  together  with  the  goal  of  "not  losing  Viet  Nam  this  year."  Ellsberg 
describes  the  usual  Viet  Mlnh  and  Viet  Cong  response  to  Increased  U.S.  mili- 


tary Intervention: 
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After  suffering  Initial  setbacks  they  would  lie  low  for 
an  extended  period,  gather  data,  analyze  experience, 
develop,  test,  and  adapt  new  strati:gles,  then  plan  and 
prepare  carefully  before  launching  them  (1972:120). 

The  U.S.,  however,  monitored  "enemy"  strength  through  Its  field 
commanders  who  In  turn  equated  frequency  of  enemy  contact  with  enemy 
strength.  If  the  enemy  Is  strong,  the  reasoning  went,  ther  I t will  fight. 

If  It  Is  quiet,  then  It  must  be  weak.  Based  on  these  reports,  the  tendency 
was  always  for  the  Prc'sident  to  view  his  policy  changes  as  a "success." 

However,  this  representation  of  the  problem  was  not  appropriate.  Decreased 
contact  did  not  mean  a weakened  enemy  and.  Indeed,  the  periods  of  greatest 
crisis  came  at  the  times  of  highest  U.S.  optimism.  One  way  of  "Improving" 

U.S.  policy  might  have  been  to  change  the  problem  representation  from  one 
'n  terms  of  field  commander's  reports  of  enemy  strength  to  one  In  some  other 
objects.  With  respect  to  the  artificial  systrjn  structure,  the  observation 
I Iter face  needed  Improvement. 

CONCLUSIONS  AND  IMPLICATIONS 

The  stated  purpose  of  this  paper  has  been  to  Identify  a set  of  concepts 
with  which  to  begin  to  build  an  "appreciative"  theory  of  foreign  policy 
behavior.  More  specifically,  I have  attempted  to  show  how  the  rather  vague 
notion  of  "adaptive  foreign  policy  behavior"  can  be  rendered  more  precise 
by  viewing  foreign  policy  behavior  from  an  artificial  systems  perspective. 

Such  a perspective  has  a number  of  Implications  for  both  theoretical 
and  empirical  research  on  foreign  policy  behavior.  First,  It  entails  the 
use  of  a systems  vocabulary.  This  requirement  Is,  however,  not  very  restrictive. 


If  one  a-^-jpts  the  very  abstract  definition  suggested  in  this  paper,  then 
to  specify  a system  Is  to  Identify  the  objects  and  relations  of  the  "world" 
being  theorized  about.  Thus  as  long  as  one  Is  prepared  to  be  explicit 
about  what  It  Is  he  Is  studying,  he  can  use  a systems  vocabulary. 

The  second  Implication  of  the  artificia’  systems  vocabulary  Is  Its 
distinction  between  the  foreign  policy  generating  mechanism  (I.e.,  the  inner 
environment  together  with  goals.  Interfaces  and  Images)  and  the  outer  environ" 
ment  (Including,  of  course,  the  task  environments).  The  mechanism  Is  posited 
to  behave  In  such  a way  as  to  seek  to  adapt  (achieve  goals,  solve  problems) 
to  Its  task  environments.  The  Internal  structure  (I.e.,  the  objects  and 
relations)  of  the  foreign  policy  mechanism  becomes  very  Important  for  a 
number  of  reasons. 

First,  goals  can  be  viewed  as  constraints  upon  behavior  rather  than 
as  precise  specifications  of  required  behavior,  and  the  way  the  r-'-hanIsm 
is  structured  will  also  severely  constrain  behavior.  Indeed,  output  behavior 
was  oeflned  as  being  a function  of  Inputs  and  internal  states.  What  appears 
to  be  goal  oriented  behavior  may  sometimes  be  an  artifact  of  the  structuring 
of  the  mechanism  Itself.  Conversely,  certain  objectives  may  be  unattainable 
unless  the  mechanism  Is  restructured.  As  an  example,  a mechanism  whose  goal 
set  includes  some  sort  of  world  disarmament  may  find  that  structural  con- 
straints on  Its  Inspection  capabilities  (I.e.,  Its  observation  Interface) 
make  such  an  objective  Itself  Infeasible  (I.e.,  this  constraint  Is  itself 
dominated  by  structural  constraints). 

Second,  the  mechanism's  Internal  Images  of  Its  task  environment  will 
often  determine  Its  foreign  policy  behavior.  These  Images  form  the  "perceived 
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reality"  on  which  policy  actions  are  pretested.  A mechanism  whose  coinponents 
have  very  similar  Images  of  reality  will  exhibit  greater  consistency  In  Its 
foreign  policy  over  Its  task  environments  than  will  one  which  Is  characterized 
by  widely  divergent  Images.  Note  that  images  do  not  Include  goals  except 
Insofar  as  the  Image  may  so  severly  constrain  behavior  as  to  give  the  behavior 
the  appearance  of  being  directed  toward  some  specified  goal. 

In  terms  of  a research  program,  the  approach  developed  here  requires 
that  attention  be  paid  not  only  to  the  revealed  behaviors  of  nations,  but 
also  to  the  mechanisms  which  are  producing  these  behaviors  and  the  range  of 
behaviors  It  is  theoretically  possible  for  the  mechanism  to  produce.  In 
addition  to  descriptive  theories  which  relate  behaviors,  theories  which  can 
account  for  how  the  foreign  policy  mechanism  receives,  transforms  and  emits 
behaviors  are  required.  It  Is  only  with  such  theories  that  we  can  begin  to 
assess  the  capability  of  various  mechanisms  to  adapt  to  their  task  environ- 


ments. 
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NOTES 

See  Hal  per  In  and  Kanter,  1972. 

For  a more  complete  discussion  of  this  point  see  RogowskI  ( ), 

or  Thorson  (1973). 

Much  of  the  following  discuss 
from  Thorson,  1973- 


Ion  of  artificial  systems  Is  adapted 


Mililai’y  Sf-curity  Assistan<':e 
to 

The  Hersiiin  Gulf  States 


Connad  G.  Gonzales 
Project  for  TTieoret  ical  T’olitios 
Ohio  Stale  Ihiiveniity 


Augiist  1973 

Project  Research  Paper  No.  19 


*The  research  described  in  this  paper  was  supported 
bv  the  Advanced  Research  Projects  Agency  Contract 
No.  DAHC  15  73  C 0197. 


Best 

Available 

Copy 


:.rLITARY  3SCaaiTY  A3SISTA3CJ;  to  2^  PEH3IAN  GV’LFj  AyALV?;!:^  ^ 
?.E0ISI■:^•  HRITERTA  RELAT.  ;”SHIPT. 

Tho  principal  pirpcse  of  thl3  paper  is  to  present  a 
crltf  alcetch  of  factors  ani  constreints  which  aear  upon  the  forca- 
tlon  ani  execution  of  Aaerlcan  forclin  policies  toard  certain  coua- 

trlRC  of  the  Middle  East.  In  padsin;;,  It  ^<111  pr.s-cnt  for  con&ilera- 

tlon  certain  hypotheses  about  relationships  oetwe-n  end  aaoag  these 

factors  a:id  constraints, 

3y  "factors"  Is  noant  thucc  isc^cgate  end  Integrated  con- 
■;  *-all salons  held  by  authorized  go*-ernaentel  decision  r.akers,  which 
result  In  the  articulation  of: 

1.  Specific  policy  goals  and  objectives, 

2.  Specific  uniertaiclngs  or  courses  of  action  anbarked  upon  to 
■secure  these  goals  and  objectives, 

3.  specific  criteria  or  decision  rules  which  presorloe  the  de- 
sired llnlts  of  pernlssabie  substantive  setion,  given  cor- 
taln  goals  and  objectives, 

A "f«'jtor,"  therefore.  Is  stlpulatlvely  defined  as  the  subjective 
aseevsaent  of  a decision  maker, 

A "constraint,"  on  the  otner  hand.  Is  ntlp’uletlvely  dcxlned 
as  a property  of  the  decision-making  or  policy  ixplemantatlon  structure 
vihlcli  limits  a particular  relationship,  or  range  of  relationships  be- 
tween factors  or  groupings  of  factors. 


Methodology: 

The  rationale  bahlnd  such  a treatment  Is  based  upon  the 
i-soumptlon  of  purposive  action  on  the  part  of  foreign  policy  makers. 
While  action  Is  presumed  to  be  an  outgrowth  both  of  consensus  and  di- 
sottsus  ovsr  maltttsnance  or  alteration  of  statue  quo,  unity  and  coherence 
of  purpose  across  levels  is  not  presumed.  Although  it  may  be  obvious 
that  tho  extent  of  consensus  and  dloansus  is  a matter  of  degree.  It 
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any  not  bi?  obvious  tliot  t'ne  extont  of  accord  manifest  at  the  level 
of  ;:;6nerRl  goal  fortvilEtlori  may  neither  In  degree  nor  In  kind  be 
reflected  ot  lower  level'?  of  specific  policy  calectlon/laplementation. 
IJor  Is  It  obvious  whither  or  how  vertical  as  well  as  horizontal  In- 
congruity mey  lapoot  upon  tho  outcomes  of  specific  undertakings, 
thus  affecting  the  prob?tblllty  of  g'oal  achievement.  Stated  somewhat 

differently,  there  Is  no  assumption  In  this  study  of  a perfect  ends- 
aeons  relationship  between  articiolatad  goals  and  the  specific  policies 
or  mechanisms  settled  upon  for  their  attempted  achievement,  What 
Is  suggested,  rather  than  tacitly  precluded,  at  the  offset,  is  the 
possibility  of  Interaction  between  differing  multi-level  conceptuali- 
zations,-- an  interaction  'which  admittedly  may  or  may  not  exist,  but 

'Which,  if  it  does  exist,  nay  result  In  reciprocal  goal-means  ambiguity, 
and  o',;.tput  attenuation, 

A further  assumption  In  this  analysis  is  that  "policy" 

defined  in  terms  of  goal-oriented  actions  is  knowable  through  what 
the  authors  of  policy  say  as  well  as  what  they  do.  While  there  is 
little  question  that  one  relies  at  his  own  risk  on  a policy  maker's 

assurances,  given  the  time  honored  foreign  policy  practice  of  decep- 
tion, there  seemed  little  reason  (until  Watergate)  to  suspect,  much 
less  believe,  that  one  major  branch  of  a given  government  might  con- 
sciously lie  to  another,—  particularly  when  the  funding  of  policy 
action  proposals  might  be  at  stake.  Thus  It  seemed  reasonable  to 
assume  that  examination  of  Congressional  testimony  of  those  executives 
charged  with  the  formulation.  Implementation,  and  In  certain  circum- 
stances, defense  of  policy,  would  reveal  most  accurately  the  per- 
ceptions of  "National  Interest"  which  lay  behind  their  expressed 
desires  to  undertake  certain  kinds  of  specific  policy  actions.  This 
is  not  to  Ignore  the  possibility  that  there  may  be  considerable  var- 
iance between  closed  door  testimony  and  the  public  record,  but  rather 
to  work  under  the  assumption  that  such  variance  is  a matter  of 
Informational  degree  and  detail,  end  not  of  Inconsistency  or  contra- 
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diction. 

AS  ft  ro-.  at,  what  follows  In  hanad  Icr^aly  upon  public 
t.r'mscrlptn  of  hoarlr.7n  conduct ud  during  the  197?-1973  time  frame, 
i-nl  lo  offered  an  c-n  explication  of  whut  policy  makers  defended  as 
t?;;  goal  of  American  forolgn  policy  In  the  Middle  East,  and  the  op- 
tlmaa  means  of  achieving  It.  If  one  were  to  summarize  these  In  a 

few  paragraphs,  they  might  road  as  follows. 

Policy  Statement! 

The  United  States  government  seeks  to  secure  in  the  Per- 
sian Gulf  sector  of  the  Middle  East,  a condition  of  "relative  peace" 
and  "status  quo  stability"  free  from  direct  or  indirect  major  power 
Intorvantlon/confrontatlon,  In  order  to  forestall  the  formulation 
of  multlnatlon  realignments  which  might  adversely  affect  the  accessi- 
bility of  oil  to  .American,  V/ent  I>iropean,  and  non-communist  markets. 

By  "relative  peace"  Is  meant  the  absence  of  armed  conflict 
in  levels  sufficient  to: 

1.  "resolve"  the  Egypt-Israell  conflict  on  a wln-lose  absolute 

basis 

2,  or  sufficient  to  permit  the  outbreak,  progressive  growth, 
and  spread  of  Insurgency  anywhere  in  the  area. 

By  "status  quo  stability"  Is  meant; 

1.  the  preservation  of  existing  governmental  Institutions  (as 

a. minimum)  and  their  peaceful  transformation  along  popular 
participative  lines  as  socio-economic  modernization  proceeds 
(as  a mexlraum), 

2.  the  preservation  of  current  levels  of  political  alignment/ 
realignment  with  Communlst/Mon- communist  nations  (as  a mi- 
nimum) , 

3.  the  encouragement  of  perceived  desires  for  socio-economic 
development. 
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The  primary  Intnrnal  datarmlnant  of  this  regional  policy 
goal  In  tho  Implicit  esotj.' scant  of  U.S.  capability  and  Interests 
v<l.lch  give  rlS'J  to  the  so-cnllei  "lllxon  Doctrine,"  This  has  been 
s rjcurrenl  point  of  reference  during  hearings.  Tuo  aspects  of 
State  Department  interpretations  of  this  doctrine  stand  out  with 
reference  to  the  Middle  East; 

1,  a rejection  of  the  self-styled  role  of  global  policeman  In 
view  of  domestic  socio-economic  resource  limitations, 

2.  Shorper  emphasis  on  the  priority  of  domestic  "vital  interests 

c 

ever  foreign.-^ 

As  Assistant  Decretory  of  State  for  Near  Eastern  and 
South  Aslan  Affairs,  Joseph  Sisco,  has  observed,  the  Nixon  Doctrine 

"...has  been  basically  a^doctrlne  of  disengagement  and  engagement  on 
a more  selective  basis, V/hlle  asserting  that  the  U.S,  stands  ready 
to  help  those  who  ore  willing  to  help  themselves,  the  doctrine  and 

Its  subsequent  interpretive  reiterations  also  stress  reduced  In- 
volvement, and  a distinct  preference  for  material  rather  than  man- 

7 

power  assistance,  If  the  latter  Is  deemed  unavoidable. 

The  primary  external  determinant  has  been  an  anticipated 

P 

greater  dependence  on  the  Middle  East  as  a source  of  petroleum, 

Sisco  has  commented  that 

"...the  Gulf  Is  an  area  of  strategic  Importance  In  Itself  an 
Important  regional  waterway,  and  Its  Importance  has  increased 
In  recent  years  economically ,Qand  In  particular  because  of  Its 
vast  petroleum  resources,,,"  ^ 

"Obviously,  oil  Is  a very,  very  vital  part  of  this  entire  area 
and  certainly  vital  In  terms  of  the  economies  of  our  NATO  allies 
and  our  friends  east  of  Suez..." 

V'hat  circumscribe  and  shape  U.S,  options  for  goal  attainment  are 
the  uncertainties  associated  with; 
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1.  dlspocltlon  of  the  ArQb-Ir,raoll  conflict,  In  toras  of  levels 
of  Soviet  and/or  third  country  ar;a^^  csalstonce, 

12 

2.  pro-Ara'o  priilspooitlons  of  certain  Riparian  states,  as 
well  03 

3.  alleged  Chinese  Conaunlst  aaterlel  support  through  Aden 

13 

for  the  Dhufor  insurrection,  ■ 

4.  Territorial  Jurisdiction  conflicts  between  Saudl-Arabla, 

14 

Iran,  and  certain  of  the  Gulf  principalities, 

5.  Organisation  of  Petroleum  Export  Countries  (OPEC)  attempts 
to  renegotiate  more  favorable  revenue  sharing  proportions 
with  European  and  American  oil  companies, 

6.  potential  for  Indirect  channeling  of  American  arms  from 
Military  Assistance  Program  recipient  countries  to  Egypt, 
or  for  funding  Palestinian  Guerillas, 

7.  potential  for  use  of  oil  export  controls,  and  threatened 

expropriation  of  assets  as  a bargaining  lever  on  the  Axab- 
17 

Israeli  Issue, 

8.  Ability  of  Iran  and  Saudl-Arabla  to  purchase  arms  for  cash 
elsewhere,^® 

9.  terms  of  third  country  competition  for  oil  resources. 

Neoessary  Conditions  for  goal  attainment; 

The  Administration  views  attainment  of  these  goals  as 
contingent  upon  achievement  of  intermediate  objectives  of; 

1.  keeping  the  Arab-Israell  conflict  below  a threshhold  which 
which  would  encourage  Increased  Soviet  Involvement  in  a 

runaway  arms  race,  or  further  polariaation  of  regional 

^>0 

political  alignments  in  support  of  Egypt,'* 

2.  finding  an  indigenous  neutral  replacement  for  Britain's 

former  peace-keeping  Influence  "east  of  Suez,"  in  order 

to  heed  off  expansion  of  Soviet  Influence  and  military 

presence  in  the  Persian  Gulf,  and  to  contain,  if  not  deter 

21 

the  spread  of  Insurgency  in  the  area, 
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3»  pravoiitlag  th«  Araii  monopoly  of  rorslaa  Gulf  oil  from  bs- 

coulAg  n lev^r  for  political  blnoX-raoll  Ovor  the  status  of 
larasl  In  tho  future,  " 

?h2BO  contlnaeneles  are  Intor.lependont  to  the  ext^r.'.  vhet  one  of 
tha  two  countries  Identified  by  the  United  State"  ^ „olnt  inheritors 

of  the  British  rols,  Saudi  Arabia,  has  close  economic  end  cultural 
ties  with  2gy?t,  and  to  the  extant  that  many  of  the  Riparian  enclaves 
display  pro-Arab  syapathles, 

Aside  from  obvious  direct  econonic  and  i^llltary  assistance 
tc  Jordan  and  Israel,  U.S.  policy  r.ckers  show  a preference  for  the 
following  specific  nejor  policy  actions  to  achieve  these  Intermediate 
objectives,  or  necessary  conditions; 

1.  Encouragement  of  negotiated  settlement  of  the  Arab-Isreeli 
dispute,  in  accordance  with  U.N.  Resolution  242,  or  the 
so-called  "Rogers  ?lan,"^^ 

2.  Large  scale  urns  sales,  econonic,  and  technical  assistance 
to  Iren  and  3audl-Arabla,^^ 

3*  maintenance  of  a token  military  naval  presence  in  the  Per- 
sian Gulf,^^ 

4»  rsfuaal  to  intarvsne  in  disputes  between  American  Oil  Companies 

and  OPSC,  coupled  with  a verbal  atrasa  on  "mutual  advantages 

37 

of  avoiding  extramea."  ' 

Isplenaatatioa  of  these  policies  involves  problems  peouliar  both  to 
ths  State  Sapartment,  and  to  the  Department  of  Defense. 

jjr;lt££^  for  policy  action; 

The  principal  criteria  or  decision  rules  governing  the 
latituds  of  policy  iaplsaenting  actions  have  also  been  derived  froa 
Departaant  of  Defense  and  Department  of  State  Interpretations  of 
the  Kizon  Doctrine.  These  were  elucidated  most  clearly  perhaps  in 
*Jni  are  tor  St  ary  of  State  Curtis  Terr's  statement  before  the  Senate 
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App.:'opriatlor.c  Coiraltt^e: 


" , . * IttJtai3,d  of  cla5.rr..lnp'^  n r/jr.opoly  of  Iriltlativo  Lh  the  v;orld 
at  large,  tho  Pror.l-l-'nt' 3 policy  doclaros  that  ire  nuat  teller 
Our  efferta  ooroed  to  tho  j:ness  o^oOther?  to  acespt  a 

cir^ntor  oh?ro  of  tha  roaponsllll  Ity. . 
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lake  into  consldsratlon  treaty  relationships,  our 
ffiilitairy  posture  abroad,  U.S.  economic  interests,  and  thp 
tout  to  v;hlch  our  asaistauce  can  provide  tl:e  foundation  for. po- 
litical n lability  and  economic  progress  In  the  recipient  coun- 
tries. Thus  In  responding  to  your  reqtuest  for  a rank  ordering 
of  Importance,  you  will  appreciate  that  our  priorities  with 
reopect  to  the  request  for  FY  73  funds  have  been  based  on  the 
situation  In  Southeast  Asia,  the  need  to  maintain  a baly.ee  of 
force  In  the  Middle  East,  and  to  modernize  the  forces  of  coun- 
trl'is  suen  as  Korea,  as  the  U.S.  military  sales  program  is 
sha.oed  by  these  same  considerations,  but  in  addition  Foreign 
Military  Seles  (FMS)  is  used  ^ facilitate  the  transition  from 
grant  rocicients  to  Increased  reliance  on  their  own  resources.” 
Tnesis  a^iciedl  yj 


'•runt  is  distinctive  about  this  line  of  thinking  is  that  there  has 
been  a deliberate  attempt  to  institutionalize  it  both  through  changes 
Ir  Lmerlcan  military  force  structure  planning  and  strategy,  and 
through  changes  in  the  bureaucratic  structure.  Defense  Secretary 
Laird  stroseed  that 

"In  essence  the  benefits  and  alms  of  security  assistance  pro-- 
grams  correlate  directly  with  the  objectives  of  Total  Force 
Planning  a*"  an  instrumental  component  of  our  Strategy  of  Rea- 
listic Deterrence.  It  is  in  this  context  — that  Is,  the 
willingness  of  our  allies  to  continue  Improvements  in  their 
active  and  reserve  forces,  coupled  with  our  efforts  to  take 
advantage  of  our  own  total  force  capabilities  --  that  we  should 
view  the  merits  of  our  proposed  security  assistance  programs. 
Those  assistance  programs  must  allow  our  allies  sufficient 
time  to  equip  and  train  adeqiiate  deterrent  forces.  Given 
sufficient  time,  our  allies  can  reduce  uncertainties  as  to 
tholr  capabilities,  and  simultaneously  influence  the  percep- 
tion of  potential  aggressors  as  to  their  resolve  to  use  those 
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ca,pQbllJ.ti555,  jhouli  cidterrencG  fall. 

"Our  security  a33l!:*-'-'UCQ  pro.^rnniS  are  'l9clf;ncd  to  hei?  our 
frlen^B  arid  allies  ostabliish  li.ojo  captioll  A ties , to  reduce 
this  oT  uncsrtjjinty , a.ui  thez'oby  e:ihcrc3  prospects 

fo”  0 noro  stioie  Anternatlor.cl  c-r.vlrorjnent.  The  erJ  re- 
tail of  th'.o  3t;ibllli-}d  Intornctlonal  envlronaont  Is  both 
Ita  Gontrlbuloa  to  the  prcuctlon  of  our  owa  vital  actio- 
nal Intei-iSta,  and  Its  contribution  to  world  peace." 

These  ntateaents  have  bean  quoti*d  at  length  because  of 
the  presence  and  recurrence  of  a number  of  phreses  and  concepts, 
other  than  merely  "peace,  stability,  balance,  realistic,  and  National 

Interest."  In  Pentagon  Jargon,  "Total  Force  Planning"  has  a very 
specific  meaning,  and  has  been  shown  most  recently  to  involve  a 
domestic  restructuring  o f roles  and  missions  between  active  duty 
Federal  forces,  end  Reserve  or  National  Guard  units.  This  has  been 

much  more  than  a paper  structural  change,  and  has  involved  massive 
tronsfers  of  men  and  materiel  from  full  time  to  part  tine  involve- 
ment. As  wave  after  wave  of  VJhite  House  directed  force  reductions 

have  reduced  the  Federal  establishment.  Reserve  and  National  Guard 
units  have  been  re-equipped  and  given  new  roles.  Guard  and  Reserve 
training  has  been  intensified.  Funding  responsibilities  in  Federal 
and  State  budgets  have  shifted.  This  is  perhaps  most  evident  in 
Continental  Air  Defense,  where  nearly  75^  of  the  Air  Defense  respon- 

-slblllty  for  the  entire  United  States  now  rests  with  units  of  the 
Army  end  Air  National  Guard. 

As  perceived  by  the  Department  of  Defense,  Force  Structure 
Planning  as  Instituted  by  Hitch  and  Enthoven^^  now  involves  greater 
reliance  upon  the  "Combat  Readiness"  of  military  resources  whose 
proportionate  composition  of  full  and  part  time  participation  has 
changed. This  Is  a major  change  in  operational  concept.  "Force 

In  being"  no  longer  has  the  same  magnitude  or  potential.  The  point 
is  that  Secretary  Laird's  extension  of  this  concept  to  an  integra- 
tion of  allied  as  well  as  American  capability  in  the  determination 
of  credible  basis  for  a "strategy  of  Realistic  Deterrence"  suggests 
more  than  a mere  Intent  to  help  others  help  themselves.  It  suggests 
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iin  Implicit  heav7  rellnnc^  on  their  ability  end  v;llllngnes3  to  do 

34 
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It’s  noteworthy  also  thr.t  Secretary  Leird  used  the  term 
"rtllleo."  rrosunably  ho  refors  to  nations  allied  through  formal 
treaties,  such  as  lUTO  .-ni  SBATO.  If  so,  a linkage  vdth  Middle^ 
r.astern  oollcy  'cacomes  evident.  If  Western  Europe  Is  to  "pull  Its 
weight,"  its  economy  must  remain  economically  strong.  But  Europe’s 
ability  to  remain  econcmicelly  strong  over  the  nev.t  few  decades  may 

bo  a function  of  access  to  adequate  energy  resources  such  as  oil. 


hr-^nnlzatlonal  Chan-gs  ^ Meximise  Cggollance  OenBVsl  CrlterJ^; 

Recent  events  illustrate  the  extent  to  vrhlch  Implementa- 
tion of  military  assistance  aspects  of  the  Nixon  Doctrine  has  Involved 
ma:lor  formal  organisational  cha.nges  In  the  Department  of  State  and 

In  the  Department  of  Defense. 


During  calendar  1971,  the  Defense  Security  Assistance  Agency 
(DSAA),  headed  by  a "Deputy  Assistant  Secretary  of  Defense  (International 
Security  Affairs)  for  Security  Assistance,"  was  created 


1.  to  provide  a single  point  of  responsibility  within  DOD 
for  Military  Security  Assistance  (MSA)  programs, 

2.  to  relate  the  planning  for  MSA  to  U.S.  Force  Planning,  and 

3.  to  Insure, ' through  coordination  with  the  Department  of  State 
(DOS)  that  security  assistance  programs  are  consistent  with 
U.S.  Foreign  policy. 


The  DSAA  administers  the  three  principal  elements  of  Military  Security 
Assistance: 


1.  Military  Grants,  l.e.,  equipment,  services,  and  training  on 
a "give-away"  basis, 

2.  unitary  Sales  (MS),  l.e.,  handling  negotiations  and  details, 

3.  Excess  equipment  transfers. 


E 


Th?  DZAA  hno  been  tcsksd  to  Integrate 
plonnlns  with  U.r;.  Force  planning.  Thlo  inelucleo 


comprehensive  MSA 
assessment  of  such 


Items  v.s  DOiplent  derenso  Luigota, 


the  mix  of  'J.S.  grnnt,  sales, 


and  oxcoos  equipment  roqulrod  and  provided,  third  country  assistance, 
nnd  evaluation  of  the  recipient's  ability  to  absorb  the  operating 
and  maintenance  costs  of  their  developing  force  structures.  The 


emphasis  is  clearly  upon  multi-level  program  management,--  planning, 
orgcnizlhg,  directing,  coordinating,  and  controlling  specific  coun- 
try/region programs  which  will  procure,  develop,  and  mclntaln  ,an 
"adequate"  self-ous talnlng  force  structure  in  foreign  countries, 
consistent  with  the  Nixon  Doctrine's  concept  of  "Realistic  Deterrence." 
The  determination  of  adequacy  is  a Joint  endeavor  involving  the  Na- 
tional Security  Council,  the  Treasury  Department,  DOS,  DOD,  JC3, 
and  "Country  Team"  represantatlvea . It  attempts  ongoing  validation 
of 

1.  "the  relationship  of  the  recipient  country's  defense  capa- 
bility to  U.S.  security, 

2.  the  realistic  force  level  which  Is  needed  and  can  be  sus- 
Btalned , 

3.  the  kinds  and  mix  of  military  security  assistance  that  will 
be  required... 
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4.  the  scope  and  phasing  of  self-sufficiency  actions" 

This  Joint  effort  Is  handled  through  the  interdepartmental 
Security  Asslatnce  Program  Review  Committee,  headed  by  an  Undersecre- 
tary of  State  "Coordinator  for  Security  Assistance,"  (CSA)  a post  created 
in  March  1972.^^  It  should  be  noted  that  this  Interdepartmental 
relationship  was  a subject  for  discussion  du  g hearings. 


"Senator  Proxmirer  ...V^ho,  If  anyone,  has  charge  of  this  overall 

program. . .Supposing  you  disagree  on  this  ap- 
nroach,  is  this  something  ydu  have  to  go  to  the  President  to 
reconclie,  there  is  no  final  authority  In  either  the  Department 
of  Defense  or  the  Department  of  State? 

General  Seignlous:  If  the  Secretary  of  Defense  and  the  Secretary 

of  State  cannot  agree  on  fundamental  policy. 


i ! 


n 
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It  cun  rofsrr'ii  to  the  "r-tlonal  Security  Council  for  detcr- 
mlnctlon  by  the  Pr  .‘iildont. . .The  dlr.o.;raer.or.to  that  req'  Ire  Presl- 
donllnl  d Jtcrmlnc  ‘ Ion  r.ro  very,  very  fcvi,  r^^.r.  The  wording  re- 
lationship between  :!r.  lorr':-  office,  th  ; Coordlnjtor  for  Secu- 
rity Aoolntrince  In  the  Dep.^rtnont  of  Ctr.tc,-.^nd  the  new  otructuro 
In  the  Defcnae  D 3'’r--rt3;ent  Ir  o::c3llent. , * ' 


Ccnnilttue 


In  addition  to  the  Security  A^-^lstancc  Program  Review 
(SAPHC),  the  State  Dpoart-nont  organizational  structure 


centolns  the  Office  of  Munitions  Control,  and  the  Office  of  Military 

ASilotance  and  Soles,  ooth  of  whlc’i  wor’e  closely  together  under  the 
Slrector  of  the  Bureau- of  Polltlco-oillltcry  Affairs  (BPMA)  to  aeet 

statutory  roiulrenentr.  and  "ercoutlve  branch  decisions  covering  the 
export  of  strategic  .uatoriala,  munitions,  allitary  hardvrare,  and 
spare  parts, 

"Under  section  2 of  the  Foreign  Military  Sales  Act,  the  Secre- 
tary of  Stato  l3  responsible  for  the  'continuous  supervision 
and  general  direction  of  sales  under  the  act,  including  but 
not  Halted  to  determining  whether  there  shall  be  a sale  to  a 
country  and  the  snouat  thereof. 


"However,  c“ctlor.  ^‘2  of  the  act  states  that  the  Secretary  of 
Defease  shcAl  have  primary  responsibility  for,  among  other 
things,  'the  procureaent  of  military  equloxent  In  a aaruier 
vrhich  permits  Its  Integration  w'lth  service  progsaa*  and  'the 
aoveaent  and  delivery  of  allltary  end  Items,'"  ^ 

St:’te  Department,  through  BPMA,  therefore  exercises  ultimate  control 
over  the  flow  of  materiel. 

The  expressed  Intent  to  formalize  Total  Force  Programming 
down  to  the  level  of  advisory  participation  In  a recipient  country's 
local  force  structure  planning  and  budgeting,  seems  la  part  an  attempt 
to  exercise  some  limiting  control  (however  feeble)  over  the  potential 

ouployaent  of  weapons  systems.  Amsrlcan  vroapons  systems,  such  as  the 
HAhTC  surfftca-to-alr  aissilc  end  the  F-A  Phantom,  are  complex,  requiring 
specialized  support  equipment  for  fire  control/v/eepons  dell  -’•y  sub- 
system maintenance  and  calibration.  A d3ol3ion  on  the  part  of  a foreign 
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00  ant  to  pro  our  o ouoh  a -'y 
buyer  to  oajoln.';  opeolalis'S'l 
lav'll  of  onjolRj  lojl;::tic  cl; 
to  roly  upon  a numb or  of  iur 


-•to.nlc  to  .tons  extent  tlec  tVie 

mat  oriel  support,  thus  provldlnc  soecj 
poniiaoo  upon  the  oallor.  A 'lociriion 
oli^R  supidlora  for  dirferent  ;<y3tos.3 


offaota  this  d'jpenJonc*;,  tut  ui-v  con*-  ut  a coot.  Oao  ex;;  jus 2 Is 
the  ovorhoad  of  maintelalni  no-.-stunierilzei  s ppert  subsystems. 
Another  la  the  rls’c  of  eLlcltla?^  a response  from  the  Amorlcan  sailer 
or  roAucod  aid  Tua-ilnj  in  non-tilltary  sectora.  Prosumaaly,  this 
Is  what  ‘DOS  ''T.i  DOD  onvlslon.  Oonjresslonal  t?3tlr5ony  has,  however, 
Indicated  the  adalnlstratlon' s desire  to  expand  tho  attractlver.ass 


of  American  Foreign  Military  Sales  through  credit  terns  vchlch  v/ill 

make  their  pricing  coapotltlve  on  the  vjorld  aarlcot.’^^  This  could 
have  significant  lapllcatlons  for  sales  to  Stidl-Arabla  and  Iran. 

It  should  be  noted,  however,  that  for  the  nost  part,  the  State  Da- 
partnant  has  eaphaslzad  that  Aaarlcan  Foreign  Policy  toward  the  Per- 
sian Gulf  prinolpalltias  Is  alxad  at  keeping  the  area  free  from 
aajor  power  confrontation  so  that  It  can  pursue  local  Interests. 
Joseph  Sisco  coamenta: 


•'...Pron  the  point  of  view  of  U.S.  policy,  ve  believe  that 
two  countries  In  particular  have  the  most  direct  Interest 
end  can  sake  the  most  posl'tlve  contribution  toward  stability 
in  tho  Persian  Gulf,  namely  Iran  and  Saudi  Arabia.  So  the 
kind  of  policy  we  are  pursuing,  Mr.  Whalley,  Is  simply;  this: 
we  are  encouraging  these  two  countries  to  cooperate  to  the  nex- 
laua. 

Mr,  Whalley:  This  particular  area  Is  pretty  much  able  to  take 
care  of  Itself,  Is  that  right? 

Mr.  Slscot  No,  I would  not  put  It  that  way,  because  while  It 
V;  has  very  considerable  resources,  these  are  very 

much  lass  developed  countries  and  less  developed  societies. 

'.niat  wa  are  concerned  about,  quite  frankly,  Is  that  a number 
of  theae  small  entitles  are  now  expects i to  stand  on  their 
own  two  feat  without  the  treaty  relationships  and  assistance 
which  caaa  with  those  treaty  relationships,  and  the  protection. 
If  I can  put  It  that  way,  that  came  with  those  treaty  relatlon- 
ahlpa  from  Great  Britain  In  particular.  That^ls  why  I say  one 
has  to  rely  on  these  Xuo  larger  countries..." 

In  the  same  set  of  hearings,  however.  Secretary  Rogers 
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rosposiad  to  a lusry  on  liUl'lellncjs  for  Military  Asolntance  Progrea 
elljlolllty  with  the  follo.'flr.'  statement: 


"...Wa  ho'/s  u f.’rlterla  wa  ap?l^.  The  ?riuolp?\l  one  Is  vfnat 
\o  they  ?To;ose  to  uoi  the  equipment  for.  Are  v;e  oatlsi'led 
It  Is  Tor  Internal  aecurity.  Cr  do  we  thln’c  they  have  eoae- 
thing  el.'O  la  nind.  It*s  true  you  rely  to  soae  extent  on 
past  relationships, . .It'o  true  that  there  is  a certain  con- 
tinuity that  exlcts  in  foreign  affairs.  As  far  as  the  U.S, 
Is  concerned,  vre  aren't  fixe§,,la  our  position;  we  change  our 
policies  from  tine  to  time."  " 


In  vlev;  of  the  voluae  of  transfers  to  Iran  and  Saudi- 
Ara'ola,  It  would  appear  that  the  above  criteria  were  at  least  nonln- 
elly  satisfied. 


Cor.straints; 


If  one  conceives  of  MSA  as  a type  of  policy  action  geared 
to  the  achleveaent  of  specific  goals  and  objectives,  then  the  fact 
that  both  the  Pentagon  plannln;;  process  and  the  DOS-DOD  bureaucra- 
tic structure  have  been  nodi fled  to  Implement  execution  of  the  MSA 
prograa  within  the  context  of  military  aspects  of  the  Nixon  Doctrine 

suggests  a number  of  things. 

First  of  all,  it  suggests  a potentially  problematic  role 
differentiation  between  the  Department  of  State  and  the  Department 
of  Defenat  which  charges  the  former  with  determlxiatlon  of  how  the 
:<!SA  prograa  in  a given  country  is  to  ba  fitted  at  any  given  time 
into  U.S.  regional  and  global  policies.  DOD,  however,  tailors  the 
specifics  of  In-country  operations  to  on-going  DOS  requirements,  at 
the  same  tins  tailoring  U.S.  Force  structures  for  the  expected  con- 
tribution of  the  ally.  DOD  is  concerned  with  the  probable  effective- 
ness of  Joint  foreign  and  domestic  military  employment.  State  is 
concerned  with  the  deterrent  credibility  index  of  Joint  military 
capability  as  z policy  tool.  The  longitudinal  continuity  charac- 
tsrlstlc  of  In-oountry  force  development  signals  that  fluctuations 
of  policy  toward  a given  country  dr  area  In  response  to  external 
events  may  Impact  sevarely  upon  programs  In  progress.  The  possibility 
of  adverse  Impact  nay  at  best  act  as  a constraint  on  overall  policy 
flexibility,  at  worst  offsetting  both  deterrrent  credibility  and 
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^ jofsose  caLpftblll'ty  by  rc?ducl»ig  th3  capability  of  tUo  Total  rorc? 
atn«  ctur«. 

In  either  caae,  the  oucceen  of  policy  is  predicated  upon 
::v2*8  ability  to  elicit  the  dcalred  r'‘J?ons.i.  Thlo  of  Itself  may 
be  problematic  from  a otrictiy  technical  otondpolnt,  A "alow  down” 

capacity  exists.  A ’’speed  up"  capacity  may  not.  To  the  extent  tnat 

DOS  13  able  to  respond,  no  problem  will  exist.  3ut  the  potential 

for  chronic  fruatratlon  Is  there,  which  itself  may  be  dysfunctioal 

in  the  total- force  context.  Stated  differently;  while  DOS  addresses 
the  "whether"  questions,  DOD  addresses  the  "how"  questions.  Answers 
to  ..oh  involv.  dlfforont  hinds  of  ooncsrns  and  problems,  whose  sols- 
tlons  may  subtract  from  each  other  In  to  to  or  in  part. 

The  DOD-DOS  modification  also  suggests  that  the  broadest 
criteria  for  determining  who  gets  what  by  way  of  military  assistance 
turns  upon  the  estimated  potential  of  the  propectlva  recipient  to 

flnanoe  fiald  a defensive  force  adequate  for  whet  in  the  U.S. 
vlaw  are  Ita  own  local  needs,  and  directly  or  indirectly  supportive 
of  U.S.  polloiea  which  are  themselves  both  shaped  and  circumscribed 
by  tha  Nlxoa  doctrine. 

Oonatraints; 

On  the  basis  of  the  foregoing  analysis.  It  is  hypothesized 
that  the  following  major  factors  shape  MSA  policy  formulation  and 
Implementation  In  the  Persian  Gulf  sector  of  the  Middle  East; 

1,  Internal: ; t U.S,  government  Judgments  regarding; 

a.  the  limits  Imposed  by  the  Nixon  Doctrine  on  the  nature 
of  assistance  and  its  on-going  administration, 

h.  Current  area  policy  goals,  objectives,  and  actions. 

In  relation  to  global  policies, 

e.  extent  of  the  requirement  for  integrated  force  struc- 
ture planning, 
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d.  domestic  energy  needs, 

e.  Congressional  funding  support. 


2.  External;  U.G.  ,20V8rn.-nsr-t  ^Juigaente  regarding: 

0.  levtjl  of  Arab-Ioraeli  hostilities, 

b.  level  of  third  country  arns  assistance  to  Eqypt, 

c.  level  of  externally  supported  armed  insurrection 
in  the  julf  prlncitalitles , 

d.  level  of  third  country  petroleum  resource  needs, 

e.  level  of  Soviet  naval  activity  in  the  Persian  Gulf 
and  Indian  Ocean, 

f.  level  and  nature  of  local  conflict  among  Gulf  prin- 
cipalities, Including  Saudl-Arabia  and  Iran, 

g«  absorption  capacity  of  recipient  nations  vis  & vis 

45 

employment  of  modern  nraaaentc, 

h.  Regional  political  alignment  and  extant  of  support 
for  Palestinian  guerillas. 

It  Is  further  hypothesized  that  the  following  major  inter- 
nal constraints  will  attentuate  or  facilitate  the  successful  imple- 
acntetlon  of  MSA  policy  actions: 

1.  level  of  conflicting  judgments  within  the  role  differentiated 
structure  of  executive  decision  making  mechanisms  associated 
with  formulatlon/admlnlstratlon  of  specific  policy  actions 
within  the  MSA  program, 

2.  leVQl  of  funding  continuity  as  a function  of  congressional 
support, 

3.  extent  of  effective  control  over  "defense  systems"  disposi- 
tion in  the  recipient  country. 

It  should  be  noted  that  the  above  constraints  are  conceptually  limited 
to  properties  of  the  structure  of  the  U.S.  decision  process.  This 
follows  from  the  decision  to  limit  the  focus  of  this  analysis  to 
how  U.S.  policy  makers  view  the  task. 


?.Qlation3hiP3; 


lationnhl 

1. 


Tho  followl:!!^  propositions  reflect  tne  hypothesized  re- 
po o.tong  factors,  su330sts’l  l>y  tho  foregoing  analysis. 

The  degree  of  regional  iJo.ice  and  stcblllty  in  the  Persian 
Gulf  area  Is  vlevfcd  o a function  of 

a.  level  of  local  area  conflicts, 

b.  level  of  local  area  Insurgency, 

c.  level  of  Slno-Sovlet  presence  and  support  for  a and 
cl.  the  military  capacities  of  Iran  and  Saudl-Arabia. 


b, 


2.  The  extent  of  the  military  capacities  of  Saudi-Arabia  and 
Iran  Is  viewed  as  a function  of 
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a.  levels  of  technological  absorption  capacity, 

b.  levels  of  externally  provided  armaments. 


3.  The  volume  of  armaments  and  technical  assistance  provided 
to  Iran  and  Saudi- Arabia  are  viewed  as  a function  of 

a.  U.S.  decisions  made  Interdepartmentally  in  the  execu- 
tive branch  related  to  estimates  of  all  of  the  above, 

bi  consistency  with  tenets  of  the  Nixon  Doctrine, 

c.  estimates  of  third  country  ( ally-no n- al ly , competltor- 
non-competitor)  need  for  petrol^eum  resources, 

d.  functional  Integration  of  U.S.  policy  toward  the 
Persian  Gulf  with  other  regional  U.S.  policies, 

e.  extent  of  support  from  Persian  Gulf  countries  for 
Egypt  and/or  Palestinian  Guerillas, 

f.  level  of  Arab-Israell  conflict, 

g.  extent  of  success  of  previous  policy  of  military 
assistance  to  Iran  and  Saudl-Arabia, 

h.  extent  of  Congressional  concurrence. 
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4.  Extent  of  Con^^ro'.ielonal  concurrence  is  vlovrod  as  a function 
of  , 

a.  levolc  of  oil  coir.pany  SHtlsfuctlon  v.-lth  Persian  Gulf 
policies  tov-.rd  th-rn, 

b.  levels  of  U.3.  docenic  energy  noeds, 

c.  extent  of  success  of  previous  allltary  assistance  and 
policies  tOi.'ard  fne  Persian  Gulf  region, 

d.  general  level  of  satisfaction  with  the  administration's 
perfo  rnance. 

5.  Extent  of  Persian  Gulf  country  support  of  Egypt  and/or  Pales- 
tinian Guerillas  is  vievied  as  a function  of 

ft.  level  of  Iranlan/Saudl-Arablan  military  economic  capa- 
bility, 

b.  level  and  balance  of  Arab-Israeli  conflict, 

6.  Level  of  Arab  Israeli  conflict  is  viewed  as  a function  of 

a.  Volume  of  Palestinian  Guerilla  activity, 

b.  Sgyptlan-Israell  arms  balance, 

7.  Level  of  Oil  Company  satisfaction  with  Persian  Gulf  policies 
Is  viewed  as  a function  of 

a.  OPEC  negotiations, 

b.  area  policies  toward  expropriation. 

3.  Egyptian  Israeli  arms  balance  is  viewed  as  a function  of 

a.  level  of  American  aid  to  Israel, 

b.  level  of  Soviet  aid  to  Egypt, 

c.  level  of  third  country  assistance  to  Egypt. 
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It  3houlf3  bJ  that  t>:j  thr?5G  c.-'c.Jtralntn  have 

Into  the  above  ?>e;yiTatlc  model  In  fJHT'jroat  Vi\y'<. 

I’undlna  support  .r.l  control  oT  r'K:l  '.eat  use  of  rou 

treated  as  vorlobl'-s , the  latter  aa  function  of 

from  roGlplont  notion  polio;;  actions.  Ivirenu-. ratio 

treated  sa  a oinjle  function,  or  "eiiicloncy  ratj.o. 


boai  integrated 
Gongres Jlonal 

ourens  are 

direct  fcedbe.ch 

dlssensua  is 


The  principal 


dynamic  patterns  vfnicli  the  schematic  reflects 


cuggoot  that: 


1. 


o 
<1  • 


An  Arab-Israeli  arms  imbalance  may  raise  the  level  of  con- 
flict. To  the  extent  that  it  does,  pressure  will  be  placed 
on  Saudl-Arabia  to  assist  covertly  or  overtly. 

If  Saudi-Arabla  does  assist,  U.S.  security  assistance  may  or 
nay  not  oe  cut  off  depending  upon  the  U.3.  requirement  for 
oil,  Sisco  ■•ras  confronted  trith  the  question  whether  the 
U.S.  might  ever  be  faced  with  a situation  wherein  it  could 
bo  blachmallod  over  oil.  His  response  was  that  he  felt  cer- 
tain that  the  Arab  nations  of  the  Gulf  co::d.dered  their  need 
for  technical  and  narketlng  knowledge  a more  pressing  require 
ment  than  settlement  of  the  Israeli  question,  and  considered 
cooperation  on  natters  of  oil  essential  to  this  access.  His 
built  in  assumption  is  that  awareness  of  commonality  of  pro- 
fit Interests  would  override  irresponsible  use  of  oil  as  a 

43 

political  weapon. 


3.  The  limiting  factor  on  Saudi-Arabla  is  absorption  capacity, 
but  only  in  terms  of  improving  ?ts  military  establishment 
and  general  level  of  development.  The  potential  for  local 
area  conflict  between  Saudi-Arabla  and  Iran,  nay  deter  Saudi 
covert  assistance  to  Egypt,  unless  cultural  sympathies  cause 
oil  to  be  used  as  a lever  to  induce  U.S.  pressures  on  Iran 
to  cease  and  desist.  This  might  Involve  an  aid  "slow  down" 
the  effectiveness  of  which  would  turn  on  Iran's  ability  to 
receive  aid  elsevrhere,  or  real  need  of  it,  for  that  natter. 
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4. 


covert  support  of  Incur-.ency  vroulci  lessen  the 
prol''olIlV  of  cr.tonslve  covert  or  overt  active  nupport 
of  ■-‘■■ot  uni  inoreacu  d enen'leneo  upon  U.S.  military  osgIu- 
tcnet  In  the  Oulf  area. 

Thirl  country  activity  xay  have  e profound  Impact  upon  the 
policies  of  the  Persian  Oulf  countrlea,  vis  a vU  their 
r.;3d  for  markets  and  arnamentG,  and  tholr  policies  toward 
Zjypt,  on  a "Quid  nro  quo"  boslo. 


Co**  ^ L 'Ji  s !L  0 J*  • 

This  brief  cuialysis  of  conceptual  relationships  should  be 
conslderod  no  more  than  an  exploratory  "ran’:^ln::  shot"  at  delineating 
the  way  U.S.  national  objectives  are  specified  vis  a Persian 

C-ulf,  on  the  part  of  the  Departments  of  State  and  Defense.  It  Is 
couched  In  en  .American  value  perspective,  and  based  entirely  on  what 
Departmental  r'-presontativos  have  said  In  unclassified  Consressional 
tc'stlaony.  It  employs  a rather  slmple-iulnded  methodology  of  "eyeball 
seen"  rather  than  more  sophisticated  content  analysis  and  propositional 
Inventory.  A more  scientifically  based  approach  might  yield  more  re- 
liable results.  A3  such,  the  factors,  constraints,  and  relationships 
have  been  derived,  and  quasi-translated  into  potentially  quantifiable 
torma.  Obviously,  the  translation  needs  much  refinement.  Single  or 
composite  indicators  need  to  be  developed  which  will  reflect  degrees 
and/or  rates  of  change  In  the  variables.  Given  the  substantive  nature 
of  the  variables,  I feel  that  this  Is  within  the  range  of  possibility, 
at  least  to  an  ordinal  level  of  measurement. 

A3  far  as  substance  is  concerned,  there  are  a number  of 
spinoff  issues  which  night  bear  frultfull  examination  on  their  own 
merit.  The  first  of  these  relates  to  the  style  and  content  of  Com- 
mittee testimony; 

1.  The  more  powerful  the  committee,  the  more  neoulous  and 
general  the  answers  and  arguments,  even  In  response  to  specific 
questions.  Curtis  Tarr’s  1972  performance  before  the  Senate  Ap- 
propriations committee  differed  considerably  from  his  performance^ 
before  the  Senate  Foreign  Relations  Committee  In  1973  vis  a vis  the 


lev.'l  of  clitt  i.'Jr.:  Ta  wr’l,  thl;:  Inv’rcsl/  reloto-1 

to  ? pr-jclslcn  of  S--.'ior  ? .1  •;  quonioro.  Jos'ph  Sisco's 

testlu.on:’  to  th?  HO  'Co  7orol;:-.t  Arfuirc  ?omxltt s Iloor  Zastorr. 

Aff  Iro  3ubco''.r.itt'’o  •.  '•>  ::;ac'r.  ...orr*  rlih  In  dot-'.l''  than  ’.'.la  delivarlos 

before  the  aa'or  oeaict^  :-nd  Hoas*.)  Units,  Thlo  xay  in  part  oe  attribu- 
table to  the  scope  of  the  hearir.~  topic,  l.e.,  forelffn  aid  la  (reaaral, 

rathor  than  specific  regional  op-'rctloas.  2ut  it  nay  be  a function 

of  other  slsnlflccnt  p .•rcoptioaa  px  •••.'■sll. 


?.  Military  test:  .lony  fer  tha  xost  part  11,  non-policy  evalua- 
tive, doellac;  exclusively  witli  estlnatec  of  efficiency  and 

effectlvenass  of  specific  actions  eibar’^ed  upon  in  support 

of  specific  policy  pro-rn-xc.  Such  nlsglvln^s  as  may  be  voiced 

are  y?mrail;  llnV'e.l  with  se.ceratcd  by  the  uncertainties 

of  cjtnucl  fu.:lln.i,  and  the  rcqulraaents  of  total  force  plen- 

nln:;. 

This  area,  the  Interface  between  Congressional  support, 

DOS  policy  objectives,  and  DOD  operations  In  support  of  these  objectives 

;icrrant*  further  study  because  of  Its  longitudinal  impact  upon  MSI 
actions,  and  therefore  the  llicellhool  of  goal  attainment.  There  are 

conflicting  and  overlapping  Interests  here.  The  net  Impact  of  the 

discord  might  be  vrorth  Investigation,  given  the  tendency  toward  In- 


creased'lateral  and  vertical  Interdependence. 

In  a more  abstract  context,  the  schematic  relationships 
depleted  above,  If  in  fact  th«^do  obtain,  may  be  considered  one  sub- 
systemic  component  of  a larger  conceptual  system  depicting  a six- 
fold set  of  relatlonsiilpi  governing  the  dynamics  of  U.S.  Foreign 
Asslatanoe  decisions: 
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r-S 

c • 


•'f. 


actor 

A recipient. 

A cor.'pctltor 

Tliird  ?artl6c  ■;hooc  a'';;'.lon/inaction  raaVee 


a difference 


A fluotuatias  level  of  oitarncl  conflict 

A not  of  value  criteria  for  'lotermininf-  the 
vie  a vis  a si von  policy. 


actor’s  action 


As  such,  it  ciisht  be  useful  as  a heuristic 
senoration  of  hypotheses  about  systemic  behavior.  The 
nocesoary  to  raise  the  model  to  this  conceptual  level 


device  for  the 
conditions 
involve  vali- 


dation or  B'ssmptlon 

1.  that  the  dynamics  described  la  ti;e  model  of  the  subsystem 
car.  be  applied  universally  to  U.3.  Foreign  Aid  operations, 

2.  that  the  dynamics  described  in  the  model  of  the  subsystem 
cugireGt  a category  or  class  of  behaviors  vl s . a vis  a class 

' of  policy  actions  by  a certain  kind  of  government  with  a 
■given  configuration  of  resources,  and  a given  perception 
of  role,  In  the  context  of  a giv^^n  perception  of  the  global 
political  system. 

This  might  prove  a springboard  for  frultfull  comparative  examination 
of  how  differently  organized  national  actors  might  pursue  similar 


actloaB 
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APPENDIX  1 


This  appendix  outlines  one  approach  at  transforming 
the  preceding  conceptual  factors  and  relationships  Into  a decision 
simulation  network  which  will  "control"  the  flow  of  military  assis- 
tance to  a would-be  Persian  Gulf  recipient.  As  such,  It  is  an  at- 
tempt to  "model"  the  dynamic  Interrelationships  among  DOS,  DOD, 
and  Congressional  concerns  made  explicit  In  the  hearings. 

These  concerns  have  been  categorized  at  the  first  level 
according  to  an  "office  of  prime  responsibility"  conceptual  design 
consideration,  which  calls  for  three  separate  networks  according 
to  role.  The  Department  of  State  network  reflects  Its  role  as  poli- 
cy action  "Originator."  The  Department  of  Defense's  role  Is  as  po- 
licy action  "executor."  The  role  of  Congress  Is  that  of  "Funding 
source  and  Critic."  The  output  of  the  DOD  and  Congressional  net- 
works Is  linked  to  the  DOS  network  as  one  of  a series  of  essential 
concerns,  all  of  which  have  to  be  satisfied  for  military  assistance 
to  be  initiated  or  sustained. 

Within  each  of  the  three  networks,  a series  of  substantive 
esaentlal  concerns  hove  been  stipulated.  Joint  concerns  appear  In 
more  than  one  network,  In  order  to  display  the  effects  of  differing 
perspectives  a vl£  the  same  concern.  At  this  second  level  of 
OPR  concerns,  there  has  been  a crude  effort  to  specify  concrete  con- 
ditions under  which  military  assistance  will  be  granted  or  denied. 
"Concerns"  are  treated  as  major  criteria,  whose  satisfaction  requlreo 
hard-evidence  satisfaction  of  sub-criteria,  or  "conditions."  The 
"conditions"  may  be  simple  or  complex  to  be  sufflcent  to  affirm  a 
concern.  Some  concerns  consist  of  arrays  of  mutually  exclusive  con- 
ditions, any  one  of  which,  In  being  affirmed.  Is  sufficient  to  affirm 
the  concern.  "Unknowns"  will  neither  affirm  a condition,  nor  negate 
the  affirmation  of  another  condition  within  a concern,  as  long  as 
that  other  condition  Is  sufficient  of  Itself.  Both  the  major  cri- 
teria (concerns)  and  their  component  subcrlterla  (conditions)  have 
been  specified  In  a manner  which  calls  for  the  explicit  presence  or 
absence  of  a specific  behavioral  property  In  the  external  environ- 
ment, for  Its  affirmation  or  denial. 
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In  addition,  subcrlterlal  conditions  have  been  weighted, 
in  the  sense  that  they  have  been  assigned  an  Index  of  relative  im- 
portance, or  "priority  code,"  based  upon  their  immediately  apparent 
relevance  to  the  three-fold  rank  ordering  of  Notional  Goals  elucidated 
in  Curtis  Tarr's  testimony.^  Tarr,  emphasized  that  American  National 
Interests  took  precedence  over  all  International  concerns,  and  that 
among  International  American  Interests,  responsibilities  to  allies 
constituted  the  next  order  of  business.  Finally,  he  placed  the 
affairs  of  non-allled  nations,  and  the  rest  of  the  world,  as  a ter- 
tiary level  concern.  This  suggests  that  the  preservation  or  enhance- 
ment of  American  Society,  with  its  political,  social,  economic,  and 
cultural  institutions  and  values,  and  those  "conditions"  most  directly 
rolatable  to  them  are  priority  one  considerations.  Those  conditions 
most  directly  rolatable  to  the  welfare  of  allies  and  alliances  are 
priority  two  consUrations . Those  conditions  most  directly  relatable 
to  neither  of  those  are  priority  three  considerations.  The  same 
conceptual  ordering  has  been  employed  in  weighting  the  "conditions" 
specified  in  the  three  networks. 


It  must  be  emphasized  that  nowhere  in  the  testimony  could 
there  be  found  concrete  rank  orderings  of  "concerns"  or  "conditions. 

AS  a result,  their  weighting  had  to  be  accomplished  on  “the  basis  of 
"faca  value,"  or  direct  obvious  relationships  to  one  of  the  more 
general  three  fold  rankings.  Subcriteria,  or  concrete  "conditions," 
were  assigned  "priorities*  of  one,  two,  or  three,  on  this  basis, 
vmat  emerged  from  this  preliminary  approach  was  the  notion  that  each 
essential  concern  in  a network  could  have  a range  of  priority  values, 
depending  upon  the  value  of  the  condition  which  affirmed  it.  This 
permitted  some  to  override  others  under  differing  objective  "conditions. 
The  specific  value  of  a concern  depended  upon  the  value  of  the  condi- 
tion which  affected  it.  This  allowed  Tarr's  basic  hierarchy  of  ab- 


stract values  to  remain  constant  while  essential  concerns  could  take 
on  different  degrees  of  comparative  importance  under  differing  condi- 
tions. Thus,  the  resultant  decision  network  could  cope  with  environ- 
mental fluctuation  and  "loglcully"  resolve  ^ Internal  "action/ 

Inertia"  critcrlal  conflict  through  suboptimization. 


nation. 


What  constitutes  "action"  and  "inertia"  requires  cxpla- 
Both  terras  are  stlpulatlvcly  defined  in  this  study.  ikCo 
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simply  means  the  srantlng  of  aid.  •'Inertia"  simply  means  the  wlthhbldine 
of  aid.  Both  are  distinct  perspectives  for  addressing  ''conditions,'' 
and  relating  them  to  concerns,  ^fhlle  the  substantive  context  of 
concerns  and  their  supporting  conditions  has  Its  roots  in  the  testi- 
mony, their  formulation  In  the  decision  networks  Is  based  upon  a 
simplified  conceptualization  of  decision  making.  They  have  been 
stated  in  a manner  which  allows  one  to  address  the  known  consequences 
both  of  action  and  of  a failure  to  act.  with  respect  to  the  same  ob- 
jective condition.  That  this  actually  takes  place  Is  an  assumption. 
Nevertheless,  It  was  necessary  to  build  such  a feature  Into  the 
networks  In  order  to  sensitize  them  to  both  aspects  of  decision. 

AS  It  turns  out,  the/^^^^M^i^eness  of  the  control  network  to  in- 
ternal conflict  and  external  environmental  change  hinges  upon  this 
capaclj:y.  A scenario  example  of  how  this  works  is  Included  later 

In  the  text. 


In  summary,  then, 

1.  The  aid  request  comes  out  of  the  environment,  as  do  the  Inputs 
which  affirm  or  negate  the  conditions  associated  with  each  con 


cern. 


Military 
Assistance] 
Request 


External 

Condition 

Evidence 


1 D0D+D0S+ CONGRESS 

Process  of 

Assessment 

CRITERIA 

(CONCERNS 

defined  In 

terms  of 

CONDITIONS) 

• 

Viewed  from 

Viewed  from 

Perspective 

Perspective 

of 

of 

ACTION 

I 

INERTIA 

DECISION 


2.  The  neoatlon  or  offlnaetlon  of  a condition  leads  to  the  noeatlon 
or  affirmation  of  Its  associated  concern. 

3.  Affirmation  of  all  "action"  concerns  results  In  an  Interim  deci- 
sion to  provide  the  aid. 
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4.  Negation  of  one  action  concern  rcnulto  in  an  interim  decision 
NOT  to  provide  the  aid, 

5.  Interim  "denial”  decisions  (not  to  provide  aid)  are  revleva2d 
against  "Inertia"  criteria. 

6.  Affirmation  of  a Inertia  concern  v;ill  reverse  an  action 

based  interim  denial  decision  IP  AND  ONLY  IF  the  inertia  concern 

is  of  higher  priority. 

7.  Priority  one  overrides  priorities  tv/o  and  three;  priority  t/^o 
overrides  priority  three. 

8.  The  inputs  from  the  separate  Congressional  and  DOD  net;;orks  are 
Integrated  Into  the  DOS  network  as  special  concerns.  Function- 
ally they  behave  as  any  other  essential  concern,  and  can  negate  or 

override  or  support  an  Interim  decision.  . 


^rora  Con- 
gressional! 
Nctworl: 


From  DOD 
Network 


DEPARTNENT  OF  STATS  NETWORK 
Action  Concerns  ' Inertia  Concerns 

Concern  (P=l)  | 1.  Concern  (P=l)  «- 

^ I 

f.  Concern  (Prl-3)  • Concern  (Prl-3)<^ 

3.  Concern  (P-1-3)  * 3.  Concern  (P=l-3) 

a.  Condition  (P-1)  * a.  Condition  (P=3) 


b!  Condition  (P=3)  f b.  Condition  (P=2) 

ij’  -iv  * , * * * •»  ■•^ 

n;  Condition  (P=2)  ' n.  Condition  (P=:l) 

# # * # 

N.  Concern  (P=l-3) 
a.  Condition  (P=l) 


Ht- 

N.  Concern  (P=l-3) 
a.  Condition  (P=:2) 

n.  Condition  (P=3) 


* # « w 

n.  Condition  (r=l) 


From  DOD 
Net'.'ork 


’'Riere  "P"  equals  priority.  Note  that  the  inertia  priority  value 
of  the  same  condition  may  differ  from  the  action  priority  value. 

9. '  If  an  override  results,  the  interim  denial  is  reversed  and  old 

will  be  granted.  National  Security  Council  will  be  advised. 

10.  If  a deadlock  results  over  priority  three  differences,  the 
denial  decision  vjill  S/tand. 

11.  If  a dcalock  results  over  priority  two  or  priority  one  differ- 
ences, the  decision  will  bo  deferred,  and  the  matter  v.’ir'  le 


] 


J 


Fro’".  Congresslor.' 
Network 


] 
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I 

J 
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referred  to  the  National  Soourlty  Council  for  major  policy  priority 
reconciliation. 

The  Concrcriolonal  and  DOD  networks  arc  still  on  the  drav/inj 
board.  The  actlon-lncrtla  network  for  the  Department  of  State  Is 

shown  below.  Note  that  It  Incorporates  the  Inputs  from  Congress 
end  DOD: 


DEPARTNI'CTT  OP  STATE  NETWORK;  ACTION  CRT TERTA  CONCERNS  A^  CONETTTONS ; 

"ASSUMING  THE  V/0ULD-3E  RECIPIENT  REQUESTS  IT,  DOS  AS  POLICY 
ORIGINATOR  UILL  INITIATE  OR  SUSTAIN  MILITARY  ASSISTANCE  IF  IT  PER- 
CEIVES THAT:" 


1. 

2. 


3. 


A. 


CONCERN:  Congress  acquiesces,  (Linkage  with  Congressional  Net) 

(P=l)  Sufficient. to  kill;  necessary  to  pass. 

CONCERN:  DOD  says  It  is  workable.  (Linkage  with  DOD  Net)  (P=l-3) 

Necessary. 

CONCERN;  Military  aid  Is  required?  (P=3)  Necessary 

(a)  Yes,  If  Insurgency  Is  present,  OR  (P=3;  sufficient) 

(b)  Yes,  If  other  external  threat  which  could  be  thwarted  by 
stronger  Indigenous  military  establishment  Is  present, 

(P=3; ^sufficient ) 

CONCERN:  It's  consistent  with  the  "Nixon  Doctrine"  (P=2;  Necessary) 

(a)  Yes,  If  it  v.’on't  precipitate  a major  power  confrontation,  AND 
(P=2;  necessary) 

(b)  It  Involves  only  matcricl/trainlng  support,  AND  (P=3;ncccssDry) 

(c)  It  docs  not  conflict  with  U.3.  "self-help"  alliance  policy 
toward ~NA A 0 (P=;2;  necessary;  a+b+c=sufflclcnt) 


(d)  ’'^cG  If  It  won't  precipitate  a major  power  confrontation,  AND 

^ necessary) 

(e)  it  Involves  only  ma.tcrlel/trainlng  support,  AND  (P=3;  necessary) 

ff)  It  suaaortc  U.G.  "self-help"  policy  toward  NATO  Insofar  as 
(P=2;ne cess ary)  (d+e+f=  sufficient) 

(1)  Yes,  If  the  European  economy  requires  oil,  AND  (P=2;  N) 

(2)  the  European  NATO  contribution  turns  on  economy.  (P=2;N) 
(1+2=  Sufficient  for  f;  a+b+c,  or  d+e+f  = sufficient  for  '0 

5,  CONCERN:  It  doesn't  conflict  with  other  U.S,  foreign  policies 
in  the  region?  (P=3;N) 
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If  recipient  Ic  not  In  conflict  with  other  statoc 
in^the  Pore  Ian  Gulf  rTglon  elTiillarly  supported  by  the 
U.S.,  A^ID  {P=3;N) 

(b)  If  i-oolulont  doco  not  mBtonlally  support  Eeypt/Palestinlan 
Guorlllao  (P=J:S)  (atteS) 

(1)  If  overt  bionotary.  natcrlol.  ranpowor  resource  osslstanoo 
is  in  fact  denied,  AwP  {P=3,in 

fPl  if  cove-t  "lonetary,  materiel,  manpower  rfource  assistance 

0 fl^od  volino  Insufn  “Jnol  nt  Lr  b) 

Arab-lsraeli  hostilities.  (?=3;:i;  (l+2=.uriicienx  xor 


OR 

Yp^  if  recipient  Is  in  conflict  with  other  state^  in  the 
PorolL  Gulf'^reGlo“slmllnrly  supported  by  the  U.S.,  ANE 

(d)  i^G^’mlltary  assistance  ..Ul  re^  the  conflict.  AIID 

(e)  if'reclplent  docs  not  materially  support  Ecypt/Palestlnlan 

(1)  If  overt  monetary,  materiel,  mor.pouer  resource  asslstanc 
Is  in  i’act  denied,  ANP  (P:=3»*<) 

(2)  If  covert  monetary,  materiel.  ““ 

i;.SS.‘Lr.;ruis4faff,r.-ss.!sf  « 

(a+b,  or  c+d+e  - sufficient  for  5) 

6 CONCERN:  If  alternative  (third  country)  military  aid  ^ourcco 
(Prl-3;^^) 

(a)  not  available  (P=:2;S)  /p_o.q\ 

^2.)  Yes,  if  recipient  can't  pay*  OR  ( — » 

(2)  Yes,  if  no  one  will  sell  to  recipient.  (P=2;S) 

OR 

(b)  undesirable  from  U.S.  standpoint  (P=l-3;^) 

(1)  If  expenditure  is  counterproductive  to  recipient  s 

fiscal  policy,,  OR  (P_3;-'; 

(2)  Ycs,  if  it  will  cause  discord  in  recion.  OR  (Pr:3;S) 

(3)  Yes,  if  it  would  reduce  U.S.  ability  to  influence 

^a.^*rcolplont’s  forelryn  policy  toward  U.S.  and  reslon, 

OR  (P=3,S) 

b.  recipient’s  oil  policy  toward  U.S.,  OR  (P=1;S) 

c.  Alternate  source’s  foreicn  policy  toward  U.S. 

" (P-"3»S)  ^ 

(4)  Yes,  if  alternate  source  is  hostile  tovmrd  U.S. 
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7. 


CONCERIT;  If  recipient's  current  policies  have  been  at  least 
non-disruptlve  (If  not  supportive)  of  current  U.S.  policies 

(P=1-3N) 

(a)  Yes,  If  availabllltv  of  re 'Clonal  oil  resources  to  U.S. 

buyers  In  not  ther-oy  cndanGered,  OR  (P=1;S) 

(b)  Yes,  If  availability  of  recipient's  oil  resources  to  U.S. 

buyers  Is  assured,  OR  (P=1;SJ 

(c)  Yes,  If  U.S.  oil  companies  arc  satisfied  with  recipient's 

treatment,  either  throueh  (P=3;S) 

(1)  accentablc  outcomes  of  OPEC  negotiations,  OR  (P=:5;S) 

(2)  acceptable  remuneration  for  expropriated  assets  are 

received,  either  (P=3»S) 

a.  from  recipient  country,  OR  (P=3,S) 

b.  from  U.S.  Govememnt  guarantees  (P=3fS) 


inertia  criteria  concerns  OT  CONPITIONSj 


"ASSUMING  THE  WOULD- 3E  RECIPIENT  REQUESTS  IT,  DOS  AS  POLICY 
ORIGINATOR  MAY  REVERSE  . AN  INTERIM  DENIAL  OP  MILITARY  ASSISTANCE  IF  IT 
PERCEIVES  THAT  A PRIORITY  CONCERN  BELOW  EXCEEDS  THAT  OF  THE  DENIAL  CONCSR 

1.  CONCERN: Congress  acquiesces.  (Linkage  with  Congressional  Net) 

(P=l;  Sufficient  to  kill;  necessary  to  pass) 

2.  CONCERN:  DOD  says  It  Is  workable  (Linkage  with  DOD  Net)  (?=l-3) 


3. 


4.' 


5. 


CONCERN;  Military  aid  is  required,  (P=3,S) 

(a)  if  failure  to  give  aid  will  aggravate  the  insurgency 

present,  OR  (P=3;S) 

(b)  if  failure  to  give  aid  will  increase  the  presence  of  eX' 

ternol  threats  which  could  be  thv/arted  by  a stronger  in 
dlgenoun  military  establishment . (P=3;S) 

CONCERN;  It's  consistent  with  the  Nixon  doctrine,  (P=2-3tS) 

(a)  if  failure  to  give  aid  will  precipitate  a major  power 
confrontation,  OR  (P=3;S) 


(b)  if  a failure  to  give  aid  vrlll  call  for  troop  as  well  as 

materiel/tralnlng  support,  OR  (P=3;S) 

(c)  if  a failure  to  give  aid  conflicts  with  U.S.  self-help 

alliance  policy  toward  NATO  (P=2;S) 


(1)  If  it  vdll  inhibit  Europe's  access  to  oil,  AND  (P_2;N) 


(2) 


If  European  economic  basis 
is  based  on  oil  (P=2;N) 


for  its  NATO  contribution 
(l+2=Sufficient  for 


C) 


CONCERN:  It  doesn't  conflict  with  other  U.S.  foreign  policies 
in  the  region  (P=3;S) 


(a)  If  a failure  to  give  aid  will  precipitate  conflict  between 
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7. 


the  recipient  and  other  states  In  the  region  similarly 
supported  by  the  U.S.,  OR  (P=5»  ) 

(b)  if  a failure  to  give  old  increaros  already  existing  connict 
between  the  recipient  and  other  states  similarly  supported 
by  the  U.S.  in  the  region,  OR 

(c)  if  a failure  to  give  aid  will  cause  the  recipient  to  materi- 
ally support  Egypt/Palestinlan  Guerillas, 

(1)  by  nrecioitatincr  overt  monetary,  materiel,  manpower, 
resource  assistance  from  the  recipient,  OR  (P—5,  ) 

(2)  by  Incrcasin"^  the  volume  of  covert  monetary,  materiel, 
manpower  resource  assistance  beyond  a level  sufficient 
to  affect  the  intensity  of  Arab-Israell  hostlliUes. 

(1  or  2 = Sufficient  for  c) 

CONCERN:  If  alternative  (Third  country)  military  aid  sources  are 
not  available  or  undesirable  from  U.S.  standpoint  (F-i-j),  ; 

(a)  Yes,  if  failure  to  give  aid  results  in  overtures  to  third 
country 

(1)  whose  required  payments  decrease  funds  available  for 
socio-economic  development,  OR 

(2)  whose  ties  to  the  recipient  are  perceived  as  discordant 
in  the  region, 

OR 

(b)  Yes,  If  failure  to  give  old  results  In  third  country  reduction 
Of  U.S.  ability  to  influence 

(1)  recipient’s  foreign  policy  toward  U.S.  and  region,  OR 
(P=3;S) 

(2)  recipient's  oil  policy  toward  U.S.,  OR  (P=1-3;S) 

(5)  third  country  foreign  policy  toward  U.S.  (P=3;S) 

pc)  Yes,  if  third  country  is  hostile  to  U.S.  (P=1;S) 

CONCERN:  If  recipient's  current  policies  have  been  at  least  non- 
dlsruptlve  (if  not  supportive)  of  current  U.S.  pollcleo 

(a)  if  failure  to  give  aid  threatens  availability  of  ar|£  oil 

resources  to  U.S.,  OR  ( - , i ^ 

(b)  if  failure  to  give  aid  threatens  availability  of  ^ecipl  ont_s 

oil  resources  to  U.S.,  OR  ( - , / 

(c)  if  a failure  to  give  aid  causes  U.S.  Oil  Company  dissatis- 
faction 

(1)  if  it  worsens  outcomes  of  OPEC  negotiations,  OR  (P=1-3,S) 

(2)  if  it  threatens  acceptable  remuneration  for  expropriated 

assets,  (P-i;bj 

a.  from  host  country,  OR  (P=3;S) 

b.  from  U.S.  Government  guarantees.  (P=1;S) 
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M example  of  how  the  H ft works  OPERATE; 

At  T , the  environment  yieldo  g request  for  mllltory  cs- 
slotonce  from  a wealthy  Perslon  Gulf  country.  Con.srecs  acquiesces, 
and  DOD  soys  it  is  workable.  All  other  action  concerns  are  affirmed 

in  virtue  of  one  or  more  of  their  specified  sufficient  conditions 
havlnc  been  met.  An  affirmative  interim  aid  decision  results. 

No  inertia  review  is  initiated  since  the  interim  decision  is  affirmative. 
Military  assistance  begins  to  flow. 

At  T^,  the  American  Embassy  in  the  recipient  country  re- 
ports increased  contacts  between  known  agents  of  the  Palestinian 
Guerillas  and  members  of  the  recipient ' country ' s foreign  ministry. 

CIA  reports  conclusion  of  a funding  agreement.  American  Embassy  in 
Israel  reports  no  significant  alteration  of  Arab-Israell  hostlllles. 

The  assistance  decision  is  reassessed  in  light  of  the  changed  environ- 
ment. The  action  criteria  essential  concern  for  "conflict  with  other 
regional  U.S.  policies"  remains  unchanged  since  the  level  of  guerilla 
support  is  "not  sufficient"  to  alter  Arab-Israell  hostilities. 

At  Tp,  Arab  terrorist  activity  increases  in  frequency, 
triggering  Israeli  commando  raid  responses,  CIA  confirms  that  pay- 
ments for  guerilla  arms  purchases  in  Czechoslovakia  are  being  made 
out  of  feeder  accounts  in  Switzerland,  replenished  by  recipient 
country  funds.  The  assistance  decision  is  reassessed  in  light  ol 
the  changed  environment.  The  action  criteria  concern  for  'conflict 
with  other  U.S.  regional  policies"  is  no  longer  met.  An  interim  de- 
nial decision  results,  which  activates  a "review"  against  inertia 
criteria.  Since  the  recipient* s behavior  has  provided  no  hard  evidence 
to  warrant  a change  in  the  original  assessment  of  the  inertia  crloerla, 
the  "denial"  decision  stands.  Diplomatic  discussions  with  the  reci- 
pient fall  to  alter  the  recipient's  behavior  toward  guerillas.  The 
military  assistance  stops. 

At  T, , the  recipient  requests  that  the  U.S.  reconsider 
.Its  action,  and  alludes  to  the  possibility  of  more  favorable  oil 
concessions  to  who  ever  will  help  it  resolve  its  Internal  security 
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need::.  At  the  eame  time,  it  advises  U.S.  oil  companies  that  it  de- 
sires nevr  negotiations  to  ad;3ust  royalty  rates  in  view  of  fluctua- 
tions of  the  U.S.  dollar  value.  U.S.  Erribassy  Moseow  reports  visit 
by  recipient  country's  defense  minister.  CIA  Moscow  station 
reports  no.-otiations  underv:ay  involving  port  facilities  on  Persian 
Gulf.  U.S.  Embassy  in  recipient  country  reports  arrival  of  Soviet, 
Geological  Survey  Team  including  naval  officers  formerly  assigned 
to  submarine  service.  CIA  reports  no  chance  in  funding  to  Palestinian 
Guerillas.  Arab-Isracll  hostilities  remain  at  increased  level. 

The  assistance  denial  decision  is  reassessed  in  ligh.t  of 
the  changed  environacnc.  Since  the  guerillas  are  still  being  aided 
"significantly,"  negation  of  the  priority  three  action  condition  and 
concern  sustains  an  interim  decision  of  denial.  A review  against 
the  inertia  criteria  reveals  that  the  concern  over  aid  from  this  par- 
ticular/Ss"SSS"L5f!?Srnt  a priority  one  level.  The  concern  with 
the  disruptive  effect  of  the  recipient's  action  upon  policies 

in  terms  of  oil  is  also  affirmed  at  a^prlorlty  one  level.  The  oil 
action-affected  conditions  under  both' concerns.  * The  priority  one 
inertia  concern  over  the  consequences  of  a failure  to  act,  overrides 
the  priority  three  action  concern,  and  the  final  decision  is  to  re- 
sume military  asistance.  Since  an  overlde  was  involved,  the  National 
Security  Council  is  advised.  The  override  cancels  the  negative  slgn-l 
from  the  action  concern,  and  the  decision  network  now  recognizes  the 
increased  level  of  aid  tc  the  Palestinian  Guerillas  from  the  reci- 
pient country  as  below  the  threshhold  of  slgnlf icanec, 

LIMITATIONS; 

The  most  obvious  drawback  to  the  model  is  that  it  provides 
no  "increase/decrease"  option  on  aid.  This  is  in  part  a properly  of 
the  design.  "Mix"  and  "Volume"  of  military  asistance  has  tentatively 
been  relocated  to  the  DOD  network,  since  logically  it  is  primarily 
repllnMu...  If.  not  door  rro»  t.,o  hoarin.. 

vhat  tho  prooloo  iiiipad  of  purely  poUtleal  (B0=)  con.lcloratlonu 
are  upon  mlr  and  volume.  In  any  cnao.  the  "condltlonu  and  ecncnrr.u 
affcclinj  nix  and  volume  have  not  yet  been  worked  out  In  detail. 

They  are^prcoently  addreonod  In  the  DOB  not  within  the  eoneeplual 
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fontoxt  of  the  defenclve  character  of  the  Indigenous  force. 

A second  drawback  to  the  model  Is  its  narrow  range  of 
concern,  l.e.,  storting  and  stopping  military  assistance,  which 
in  a sense  over-emphasizes  the  implication  that  the  only  policy 
response  to  a priori  oy  one  ''threat"  is  through  the  media  of 
military  asslstanc^  related  policy  action.  Obviously,  it’s  not. 

But  it  can  be,  and  such  a limitation  is  built  into  the  model. 

A third  drawback  is  the  heterogeneous  character  of 
conditions  and  concerns,  which  had  to  be  "layed  out"  and  connected 
artificially.  They  arc  discrete  products  of  the  hearings,  and 
defied  initial  scaling,  chiefly  because  there  was  initially  no 
clear  picture  of  the  orientation  of  the  scaling  axis,  or  the 
range  to  be  covered.  A theoretic  framework  had  to  be  hypothesized 

in  which  conditions  and  concerns  could  be  placed  in  proper  relation- 
ship. Whether  the  resultant  relationship  is,  or  is  not,  proper  is  a pro- 
blem stillto  be  addressed.  The  tentative  assumption  has  been  made 
that  it  does,  inasmuch  as  it  "hangs  together"  conceptually  vl£  a 
vis  other  DOS  and  Congressional  concerns,  yet  still  remains  fairly 
close  to  its  empirical  referrent,  the  substantive  content  of  the 
hearings. 

The  problem  thus  became  one  of  aligning  constructs, 
and  finding  empirical  indicators  for  ranges  of  value  within  them. 

This  Involved  analytical  separation  of  "concerrs"  and  specifica- 
tion within  "concerns"  according  to  "conditions,"  or  peculiarities 
of  behavior.  Certain  "conditions"  obviously  were  related  to  cer- 
tain concerns,  but  not  necessarily  to  each  other.  Some  are  mutually 
exclusive.  Others  are  complex  or  contingent  composltles.  Still  others 
show  up  in  more  than  one  concern  or  network.  Some  suggest  scalable 
properties  whose  values  may  be  predicated  on  other  values  in  the 
environment  to  which  the  decision  network  is  relatively  insensitive. 

For  example,  except  for  override  conditions,  determina- 
tion of  the  threshhold  for  the  "sufficient  to  alter  the  level  of 
Arab-Israell  hostilities"  property -of  recipient  aid  to  Palestinian 
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gusrlllas,  rGqulrc  rGcognixlon  of  an  altGratilon  In.  IcvgI  of  AiSb— 
Israeli  hostilities  before  it  can  be  addressed . Similarly,  a 
slmpllflying  assumption  has  been  made  that  access  to  oil  is  a first 
priority  concern.  But  here  time  may  make  a difference.  If  the 
proportionate  dependency  on  a particular  countrjf  increases  as 
domestic  oil  needs  increase,  oil  company  interests  (also  first 
priority  by  definition,  according  to  Tarr’s  rank  ordering)  may  at 
some  point  have  to  be  sacrificed,  or  subsldlied.  The  networks 
make  no  provision  for  this,  or  for  recognition  of  that  point 
beyond  a priority  one  deadlock. 

A fourth  drawback  is  the  Judgmental  basis  of  "suff Iclcnoy" 
built  into  the  network  design.  ’vTiy  do  all  action  ''t-oncerns"  have 
to  be  satisfied  for  aid  to  flow?  The  basis  for  this  is  inference 
from  the  testimony,  l.c.,  that  a failure  on  any  "concern"  issue 
is  sufficient  to  deny  aid  ALL  OTHER  THINGS  BEING  EQU/iL,  INCLUDING 
TESTIM0’'IA}.  EXPLICATIONS  OF  CURREIv’T  U.S,  POLICY  AS  A GUIDE  FOR  ACTION. 
All  other  things  are  rarely  equal.  The  environment  constitutes  a 
pare  of  them,  and  the  environment . constantly  changes.  One  way  to 
take  into  account  the  impact  of  environmental  change  is  to  address 

the  impact  of  inertia  vis  a vl^  a given  condition.  To  build  this 
in,  required  a transformation  of  the  action  "conditions"  into  forms 
which  would  allow  "Concerns"  to  be  affirmed  on  the  basis  of  hard 
behavioral  evidence,  yet  retain  the  original  conceptual  substance 
of  both  concerns  and  conditions.  What  resulted  was  a kind  of 
"consequence  ranging"  of  action  and  inertia  vis  & condition, 

with  the  range  limitation  those  points  where  a pbllcy-uctlon  change 
was  clearly  indicated.  This  docs  not  address  the  exact  location 
of  throohholds.  Yet  it  may  be  a start,  provided  that  the  relation- 
ships arc  not  merely  a result  of  unconscious  design  nxas, 

A-Uhough  the  DOD  and  Congressional  networks  arc  by  no 
means  finished,  or  even  well  under  v/ay , some  preliminary  conceptual 
ckctchs  have  been  attached  belovf.  Am  toying  with  the  notion  that 
the  DOS  nctv.’ork  is  sufficiently  refined  verbally  to  allow  an  expe- 
rimental brcnslatlon  into  computer  language,  despite  the  fact  that 
approAlmatcly  throe  dosen  separate- yes/no  statements  about  an  "r>vr"’t" 

arc  required  as  entering  arguments  to  activate  it,,  it  mi.'^ht  Lc 
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IntorcstinE  to  net  It  up  ns  a simulation  to  see  if  It  does  In  fact 
behavo  os  a decision  mnlclnr;  netv/ork  in  the  way  that  the  scenario 

BUggOCtS, 


^FY  73  Appropriations  Hearings,  Op.  Cl t . . pp.  568-569. 
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THE  FOLLOWING  NETWORK  STATES  RESULT  FROM  THE  DATA  PROVIDED  IN  THE 
EXAMPLE,  A^TD  MAY  2E  USED  IK  CONJIHTCTION  7JITH  THE  ACTION-INERTIA 
CRITERIA  LISTINGS  TO  REPLICATE  THE  RESULTS  OF  THE  SCEITARIO. 
(Y=Affirmatlon,  K=  Positive  denial  based  on  evidence,  N-UN..  =denlal 
by  default,  or  lack  of  positive  content  basis  for  an  assessment) 


At  T^  and  at  T, : 
0 i 


ACTION 


2. Y 

3. Y 

(a) Y 

(b) N 

4. Y 

(a) Y 

(b) Y 

(c) Y 

(d) Y 
{e)Y 

(f)N-UKK 

(1) N-UNX 

(2) N-UNX 

5. y 

(a) Y 

(b) Y 

(1) Y 

(2) Y 

(c) N 

(d) N 

(e) Y 

(1) Y 

(2) Y 

6. Y 

(a) N 

(DN 

(2)K-UNX 

(b) v 

( )Y 
( 2)rUNK 
3)N-UN^ 

a. S-JKT: 

b. N-UKK 

c. N-UNX 
(4)N-UNK 

7. Y 

(a) Y 

(b) K-nMX 

(1) n-ukk 

(2) N-UNK 

a. N-UNK 

b. N-UNK 


INERTIA 

1. Y 

2. Y 

3. Y 

(a) Y 

(b) N 

4. N-UNK 

(a) K-UKK 

(b) K-UKX 

(c) N-UKK 

(1) N-UNK 

(2) N-UNK 

5. N-UNX 
{a)N-UNX 

(b) N-UNK 

(c) N-UNK 

(1) N-UKK 

(2) N-UNK 

6. N-UNK 

(a) N-UNK 

(1) N-UNK 

(2) N-UNK 

(b) N-UNK 

(1) N-UNK 

(2) N-UNK 

(3) N-UNK 

(c) N-UKK 

7. N-UNX 
(a)N-UIIK 
{b)N-UKX 
(c'K-UKK 

U>*.-UNX 

(2)N-UNK 

a. N-UNK 

b. N-UNK 


At  T^: 

ACTION 

1. Y 

2. Y 

3. Y 

(a) Y 

(b) N 

4. Y 

(a) Y 

(b) Y 
{c)Y 

(d) Y 

(e) Y 

(f) N-UNK 
{1)N-UNK 
(2)N-UNK 

*5.N  (p=3) 

(8)Y 

*(b)N  (P=-5) 
(1)Y 

*(2)N  {P=3) 

(c) N 

♦ ioiN  (P=3) 
(1)Y 

*(2)N  (P-3) 

6. Y 

(a) N 

(1) N 

(2) N-UNX 

(b) Y 
(1)Y 

2)N-UNK 

(3) N-UNK 

a. N-UNK 

b. N-UNK 

c. N-UNK 

(4) N-UNK 

7. Y 

(a) Y 

(b) N-UNK 

(c) N-UNX 
(l)K-UNK 

• (2)N-UNr: 

a. N-UNK 

b. N-UNK 


INERTIA 

1. Y 

2. Y 

3. Y 
{a)Y 
(b)N 

4. N-UNK 

(a) N-nNK 

(b) N-UNK 

(c) N-UNK 

(1) N-UNK 

(2) N-UNK 

5. N-UNK 

(a) N-UNK 

(b) N-UNK 
{c)N-UNK 

(1) N-UNK 

(2) N-UNK 

6. N-UNK 

(a) N-UNK 
{1)N-UNK 
(2)N-UNK 

(b) N-UNK 

(1) N-UNK 

(2) N-UNK 

(3) N-UNK 

(c) N-UNK 

7. N-UNK 

U)n-unk 

(b) N-UNK 

(c) N-UNK 

(1) N-UNK 

(2) N-UNK 

a. N-UNK 

b. N-LTIK 
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At  T 


3* 


ACTION 

1. y 

2. y 

3. Y 

l:i! 

4. Y 
(a)Y 

13! 

(d)Y 
e Y 

(f)N-UNK 

(i)n-u1':k 

;2)N-UNK 
*5.N  (p=3) 
a)Y 

»(b)N  (P=3) 

(1)Y 

*(2)N  (P=3) 
(c)N 
d N 

«(e)N  (P=3) 

•IpIn  (P=3) 

6. Y 

(a) N 

(1) N 

(?)N-.UNK 

(b) Y 
1)Y 

(2) N-UNK 

(3) N"U1^K 

a. N-UlTIC 

b. N-UNX 

c. N-UNK 

(4) N-UNK 

7. Y 
a)Y 

(b)K-UNK 

(cjN-UI'TK 

(1) n-ui:k 

(2) N-UITK 

a. N-UNK 

b. N-UNK 


INERTIA 

1. Y 

2. Y 

3. Y 

(a) Y 

(b) N 

4. N-UNK 
(n)N-UNK 

b)N-UNK 

(c) N-UNK 

(1) N-UNK 

(2) N-UNK 

5. N-UNK 

(a) N-UNK 

(b) N-UNK 

(c) N-UNX 

(1) N-UNK 

(2) N-UNK 
*6.Y  (P=l,3; 

*(a)Y  (P=3; 

* 1)Y  (P=3) 
*(2)Y  (P=3) 
(b)N-UNK 

(1) N-UNK 

(2) N-UNK 

(3) K-UNK 

<^(c)Y  (Prl) 

#7.Y  (Prl) 
(a)N-UNK 
^(b  Y (P=l) 
#(C)Y  (Pr:l) 
*(1)Y  (P=:l) 
(2)N-UNX 

a. N-UNK 

b. N-UNK 


{*)  flags  a change  from 

(p=  ) Priority  level  of  condition 

The  priority  of  the  condition 
becomes  the  priority  of  its 
associated  concern. 
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Introduction 


The  noal  of  the  project  Is  the  development  of  forecasting  techniques  to 
the  point  where  alternative  United  States  policies  tabards  specific  countries 
can  be  unambiguously  ordered  v^1th  respect  to  their  utility  In  light  of  certain 
U.S.  national  objectives.  As  a means  for  attaining  that  goal,  complex  simu- 
lations of  five  .Hddle  Eastern  countries  are  being  developed.  The  simulations 
consist  of  four  modules.  The  oil,  agriculture,  and  human  resource  nxidules 
are  designed  to  reflect  the  environment  that  the  decision  makers  In  the  var- 
ious countries  face.  The  modules  describe  the  effects  of  a particular  actions 
by  the  decision  makers,  as  well  as  the  actions  that  are  available.  In  order 
to  be  In  a position  to  evaluate  the  effectiveness  of  alternative  U.S.  policies 
toward  these  countries,  we  must  know  how  the  five  middle  Eastern  countries  can 
be  reasonably  expected  to  behave.  The  purposr  of  the  decision  module  Is  to 
give  reasonable  projections  of  the  behavior  of  tliose  countries  (both  foreign 
and  domestic)  In  light  of:  1)  actions  by  the  United  States;  2)  actions  of 
other  countries;  and  3)  changing  environmental"  conditions,  e.g.,  demand  for 
oil,  draught,  etc.  There  are  an  Infinite  number  of  different  behaviors 
(Inouts  to  the  three  modules)  that  a country  could  exhibit  (Investment  In 
agriculture,  fertilizer  usage  level,  oil  production  level,  et  cetera).  The 
decision  module  must  be  able  to  determine  idilch  Inputs  each  of  the  five 
countries  can  be  expected  to  choose.  The  sector  modules  represent  the  cholces- 
the  decision  module  must  make  them.  In  addition  to  domestic  sorts  of  behaviors, 
the  decision  modules  must  be  able  to  reflect  those  foreign  policy  behaviors 
that  the  countries  could  be  reasonably  expected  to  exhibit. 


Basic  Properties  of  the  Decision  nodule 

There  are  three  properties  we  believe  characterize  nations  that  have 
quiied  how  we  have  approached  the  construction  of  the  decision  module. 

1)  Nations  are  goal  seekinq  systems;  2)  Matlons  hold  a multiplicity  of  goals 
simultaneously;  and  3)  Nations  are  responsive  to  a perceived  (rather  than 
objective)  environment. 

At  first  qlanco  the  notion  of  a nation  as  a noal  seeking  system  doesn’t 
seem  that  unique.  Uhen  we  talk  about  the  behavior  of  nations  In  ordinary  (as 
opposed  to  theoretical)  language  terms  v;e  constantly  make  reference  to  teleo- 
logical concepts,  e.g..  national  Interest  or  national  goals.  Consider  a state- 
ment like  the  following-  The  Arabs  cut-off  our  oil  supply  In  order  to  Influence 
our  position  on  the  resolution  of  the  Hddle  Cast  conflict.  We  are  attributing 
to  the  oil  producing  Arab  nations,  goals  (a  preferred  resolution  of  the  illddle 
Fast  conflict)  and  Interpreting  their  behavior  (the  oil  embargo)  as  an  attempt 
to  realize  those  goals.  On  the  other  hand,  when  we  start  to  theorize  about 
International  relations  In  a scientific  manner  we  do  so  In  a language  filled 
with  notions  of  social  forces  (Rummel  1971)  and  correlates  of  war  (Singer  and 

Small  1972). 

TfKjre  are  two  points  to  be  made  In  relation  to  nations  as  goal  systems. 

1)  It  Is  scientifically  respectable  to  talk  about  purposive  systems;  and  2) 

.lot  only  Is  It  respectable.  It  Is  also  fruitful  to  think  theoretically  about 
nations  In  terms  of  teleological  systems.  Social  scientists  still  carry  some 
of  the  scars  that  were  left  from  the  slaying  of  the  structural  - functional 
dragon  by  the  philosophers  of  science.  H<wple  (1959)  and  derton's  (1956)  cri- 
tiques of  functional  1 sill  resulted  In  many  scholars  abandoning  functional  forms 
of  explanation.  Heneral  S'^stems  Theory  embraced  the  notion  of  telos,  hut  thu 
version  of  5ST  nracilced  In  International  relations  strips  away  the  heart  of 
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the  formulation,  leaving  only  an  empty  Input  — output  shell  with  ivhich  to  work. 
Ilany  scholars  In  IR  talk  about  adaptation,  but  one  has  the  feeling  that  most  of 
them  really  aren't  quite  sure  about  it,  since  once  they  leave  the  broad  brush 
approach  of  verbal  theorizing  and  start  getting  explicit,  it's  back  to  the  old 
input  output  formulation  of  the  nation.  If  one  looks  around  at  psychology, 
one  finds  a very  different  picture  of  the  nature  of  the  individual  than  was  popular 
in  the  hey-days  of  behaviorism.  Purposive  system  are  respectable'  As  .11  Her, 
Halanter,  and  Pribram  noted  in  19R0:  "Once  a teleological  mechanism  could  ba 
built  out  of  metal  and  glass  psychologists  recognized  that  it  v/as  sctentifically 
respectable  to  admit  that  they  had  known  it  all  along.  ' (dlller,  et.  al.  19u0:13) 
Tha  notion  of  goal  seeking  is  central  to  lewell  and  Simon's  work  dealing  with 
computer  simulations  of  human  problem  solving  (Mewell  and  Simon  1972)  I'lorbert 
Meiner  (1951)  has  shown  that  one  does  not  need  to  ascribe  vital  forces  to  an 
entity  to  call  it  purposive.  The  traditional  mechanistic  conceptions  of  beha- 
vior that  we  in  international  relations  seem  so  comfortable  with  (in  our  theo- 
retical work)  is  not  incompatible  with  the  notions  of  goal  seeking. 

A second  characteristic  that  we  believe  is  viescriptivc  of  nations  is 
that  they  hold  several  goals  simultaneously.  As  will  be  discussed  more  fully 
below,  it  is.  this  property  that  differentiates  efforts  by  economists  at  the 
specification  of  a firm  or  individual  as  a goal  seeking  system  from  the  efforts 
of  political  scientists  and  psychologists  to  treat  behavior  as  a product  of  a 
goal  directed  system.  Economists  can  treat  the  firm  as  if  it  had  only  one 
goal,  the  maximization  of  profit,  subject  to  certain  constraints.  On  the  other 
hand,  when  dealing  with  nations  or  individuals  political  scientists  and  psycho- 
logists must  deal  with  the  fact  that  there  is  no  single  goal  which  can  <*r'equateiy 
descritM  the  operation  of  the  system.  If  the  goals  of  the  system  are  inconsistont 
(as  is  often  the  case)  one  goal  be  achieved  only  at  the  expense  of  another.  In 
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that  case,  the  system  (nation,  organization,  or  individual)  must  determine  what 
sorts  of  trade-offs  are  acceptable,  Fven  if  the  goals  are  consistent,  because 
the  systems  have  only  a finite  amount  of  resources,  all  goals  may  not  be  achieved 
at  the  same  time.  Again  the  system  must  decide  what  allocation  of  resources  is 
in  some  sense  optimal. 

The  third  characteristic  that  v;e  posit  of  nations  is  probably  the  most 
wll  accepted  in  the  field  today.  Jver  since  the  efforts  of  Snyder,  firuck, 
and  Sapin's  Foreign  Policy  \icision  Haking  (19f.2).  the  "man  - milieu  hypothesis" 
of  the  Sprouts  (Sprout  and  Sprout,  195G;  1965),  and  the  investigation  of  crisis 
decision  making  by  the  Stanford  group  (Holsti,  1%5;  Ilolsti  et.  al.  1965,  196U-. 
'orth  et.  al.  1963)  scholars  in  international  relations  have  realized  that  what 
counts  as  far  as  the  decision  maker  is  concerned  is  what  the  decision  maker(s) 
perceives  to  be  real,  rather  than  some  'objective  reality"  gleamed  on  the  part 
of  some  analyst.  Uhile  it  is  recognized  that  objective  reality  is  an  illusion, 
the  efforts  that  have  taken  perceptions  seriously  have  primarily  been  concerned 
with  demonstrating  the  effects  of  perceptions  of  the  situation.  Very  little 
has  been  invested  in  the  investigation  of  the  process  of  perception  per  se. 

If  we  are  to  be  in  a position  where  we  can  give  reasonable  projections  of  the 
behavior  of  the  five  liddle  eastern  countries,  we  must  detennine  how  they 
process  inputs  from  the  environment.  'Jhat  aspects  of  the  environment  are  the 
decision  makers  most  sensitive  to*,  how  do  they  interpret  those  aspects,  how 
do  they  react  to  changes  in  those  aspects;} what  elements  of  the  environment 
are  they  likely  to  miss  because  of  the  method  by  which  they  encesde  the  myriad 


of  Incoming  stimuli? 


Prelude 


These  three  characteristics  that  we  posit  of  nations  have  quided  the 
manner  in  which  we  have  attempted  to  specify  the  properties  that  the  decision 
module  must  have,  and  they  have  led  to  a fairly  clear  specification  of  the 
issues  that  are  In  need  of  resolution  if  a working  decision  module  is  to  be 
built.  The  remainder  of  the  report  will  consist  of  1)  a specification  of  the 
issues  that  must  be  resolved;  and  2)  a discussion  of  the  framework  with  which 
we  propose  to  resolve  the  issues. 

The  issues  that  arc  in  need  of  resolution  can  be  grouped  into  two  classes. 
The  first  are  those  that  are  derivative  from  the  specification  of  the  nation  as 
a goal  seeking  system.  The  second  follav  from  the  fact  that  nations  cannot  be 
adequately  conceptualized  as  having  only  one  goal. 

The  structure  in  which  we  are  attempting  to  resolve  these  issues  is  com- 
posed of  two  interrelated  concepts;  1)  the  notion  of  production  systems  as  a 
means  for  expressing  the  operation  of  the  decision  processes  v/ithin  each  of 
the  five  countries;  and  2)  the  notion  of  a grammar  which  specifies  the  language 
with  which  the  nations  communicate  with  the  domestic  sector  modules,  channel 
internal  bureaucratic  flov/s,  and  communicate  with  other  international  actors. 
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Elements  of  Goal  Seeking  Systems 


There  are  three  basic  elements  of  any  noal  seeking  system  — 
receptors,  effectors,  and  a decision  mechanism.  Receptors  scan  the 
environment.  The  decision  mechanism  compares  the  picture  of  the  environ* 
ment  that  the  receptors  send  with  the  system's  preferred  environment. 

The  decision  mechanism  then  decides  on  appropriate  actions  to  bring  the 
environment  closer  to  the  goal  and  sends  Instructions  to  the  effectors 
to  take  those  actions.  At  that  point  the  process  starts  again  — 
perceive,  comoare,  decide,  react  . . . and  so  on.  Using  this  notion  of 
the  nation  as  a goal  seeking  system,  behavior  simply  becomes  the  system's 
attempt  to  steer  or  control  the  environment  closer  to  some  desired  goal 
state  (Cf.  Simon  191)9).  'Ihlle  the  notion  of  steering  Is  central  to  the 
argument  that  'Jeutsch  (1966)  makes  In  his  Serves  of  Government,  the  concep 
tual  model  that  he  presents  Is  very  heavily  Influenced  by  the  concepts  of 
Information  flow  and  communication.  Less  central  In  his  analysis  Is  the 
notion  of  the  decision  mechanism  and  how  It  works. 

The  receptors  play  a very  crucial  role  In  the  determination  of  the 
behavior  of  the  system.  .'\  nation,  or  any  other  goal  seeking  system, 
cannot  respond  to  features  of  the  environment  that  It  doesn't  think  Is 
there.  Gecause  of  the  complexity  of  the  environment  tlwt  the  system  Is 
surrounded  by,  the  system  cannot  observe  all  features  of  the  environment. 
Th"  system  selects  some  features  of  the  environment  as  Important  and 
the  receptors  are  only  sensitive  to  changes  In  those  features,  '.ihlle 
the  problem  of  measurement  taken  on  the  "real"  environment  will  always 
(>e  problematical,  as  will  be  the  process  by  which  the  Information 
about  the  environment  Is  transmitted  to  the  decision  mechanism,  for  the 
time  being  It  will  be  assumed  to  be  perfect.  The  problem  no**  becomes 
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one  of  what  sort  of  features  of  the  environment  are  Important.  Since 
the  totality  of  the  environment  cannot  be  scanned,  some  elements  of  that 
environment  must  be  selected  as  Important.  !'hen  dealing  with  human 
systems.  It  Is  helpful  to  use  the  notion  that  the  system  has  some  model 
of  how  the  environment  '/orks.  Included  within  this  model  are  the  set 
of  Important  variables  which  may  Impact  on  the  ability  of  the  nation  to 
meet  Its  goals.  The  decision  maker's  (or  mechanism's)  model  of  ho'w  the 
environment  works  "tells'  him  which  feature  of  the  environment  are 
important  and  should  be  attended  to.  Thus  the  -ecuptors  are  only  sensi- 
tive to  those  variables  that  the  decision  maker's  model  soys  are  Impor- 
tant. It  also  follmMS  from  this  that  the  environment  that  the  decision 
mechanism  is  ’really"  responding  to  Is  not  the  environment  itself  but 
some  Image  of  the  environment. 

The  Images  that  the  decision  mechanism  has  of  the  environment 
It  Is  responding  to  also  plays  a crucial  role  In  the  operation  of  the 
decision  mechanism  Itself.  The  decision  mechanism  takes  the  Inouts 
from  the  environment  It  has  Instructed  the  receptors  to  measure 
and  compares  that  Information  with  the  stated  goals  of  the  decision 
system.  The  decision  mechanism  then  evaluates  the  degree  of  cor- 
respondence between  the  goal  state  and  the  perceived  state  of  the 
environment.  Thus  the  Image  uf  the  environment  the  decision 
mechanism  has,  specifies  not  only  the  Important  variables  hut  also  the 
relationships  between  them,  based  upon  the  perceived  way  the  ^vorld 
works  and  Its  perception  of  the  degree  of  goal  achievement,  the  decision 
mechanism  determines  changes  In  Its  outputs  It  expects  will  In  some 
manner  'maximize"  Its  goal  achievement.  (While  more  will  be  said  on 
the  manner  In  which  the  decision  mechanism  makes  changes  In  Its  output 
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variables*  this  basic  notion  will  be  sufficient  for  now.) 

The  only  other  step  remaining  In  the  functioning  of  the  system  Is 
the  communication  of  Instructions  for  changes  from  the  decision  mechan- 
ism to  the  effectors*  or  the  access  Interface  with  the  environment  (Cf. 
Thorson  1972).  '\s  was  the  case  of  the  receptors*  we  shall  assuae  the 
conmunl cation  channel  between  the  decision  mechanism  and  the  effectors 
Is  perfect,  'fe  will  also  assume  the  receptors  are  capable  of  carrying 
out  the  Instructions  of  the  decision  mechanism. 

Conceptually  at  least*  this  completes  the  specification  of  a goal 
seeking  system,  'fhlle  It  Is  known  that  the  operation  of  the  effectors 
and  the  receptors  Is  by  no  means  unproblematical  — the  bureaucratic 
politics  "paradigm"  (Allison  1971*  Allison  and  ilalperin  1972)  Is  centrally 
concerned  with  the  contingent  character  of  these  processes  — It  simplifies 
our  conceptual  model  greatly  to  make  this  assumption.  Since  we  have  inade 
these  simplifying  assumptions  about  the  nature  of  the  receptors  and  the 
effectors*  we  are  now  In  a position  to  begin  talking  about  the  decision 
process  and  the  role  of  environmental  Images  or  models  In  the  operation 
of  the  decision  mechanism.  It  will  be  recalled  that  there  were  three 
steps  specified  In  the  operation  of  the  decision  process:  1)  A comparison 
of  the  degree  of  difference  between  the  observed  and  goal  environments: 

2)  The  use  of  the  decision  mechanisn's  Image  of  the  environment  to  "predict" 
changes  In  t!ie  environmental  state  as  a function  of  the  behavior  of  the 
effectors;  and  3)  A choice  of  effector  actions  based  upon  some  sort  of 
"maximization"  criteria  applied  to  goal  achievement.  They  will  be  dealt 
with  below  In  the  order  presented  <ibove. 

vie  really  aren't  sure  what  calculus  decision  makers  uso  In  determin- 
ating goal  achievement.  Common  sens?  would  Indicate  that  the  decision 
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mechanism  Is  not  physically  capable  of  considering  all  goals  at  the  same 
time.  In  fact  It  could  be  argued  that  the  receptors  are  only  capable 
of  scanning  a proper  subset  of  the  variables  the  decision  mechanism 
would  like  to  scan.  One  f&ctor  that  must  be  dealt  with  Is  since  the 
system  cannot  be  equally  cognizant  of  all  goals  and  their  associated 
environmental  Indicators,  at  any  given  point  In  time  the  decision 
mechanism  mit  In  some  manner  select  those  goals  to  which  It  vflll  be 
attentive.  The  question  becomes:  By  what  process  are  certain  goals 
selected  for  more  attention  than  others?  Another  Issue  that  becomes 
Important  In  this  context  Is.  once  the  environment  has  beer  scanned  with 
receptors  sensitive  to  only  a subset  of  the  "Important'  variables,  how  does 
the  decision  mechanism  rank  order  all  possible  environmental  states  v/lth 
respect  to  goal  achievement?  notice  that  for  a simple  decision  mechan- 
ism, a servo  mechanism  for  example,  there  1i  only  one  goal.  In  this  case 
the  process  of  goal  attentiveness  or  the  definition  of  a preference 
ordering  of  all  environmental  states  is  straight  forward.  Consider  a 
servo  mechanism  attached  to  the  motor  of  a phonograph  turntable.  The 
goal  Is  a rotation  speed  of  33  1/3  revolutions  per  minute.  Tl«  environ- 
mental state  Is  the  actual  speed  of  the  rotation.  The  servo  mechanism  can 
easily  define  a preference  ordering  over  all  environmental  states.  To 
further  simplify  the  example  let  us  suppose  that  the  mechanism  finds 
any  speed  other  than  33  1/3  revolutions  per  minute  equally  undesirable. 

The  system  finds  the  decision  as  to  which  environmental  variables  to 
monitor  and  which  goal  to  be  attentive  to  unproblematlcal . Thus  the 
servo  mechanism  has  the  task  of  monitoring  the  speed  of  the  rotation  of 
the  turntable  (or  some  analog  for  It)  and  adjusting  the  speed  accordingly. 
But  It  Is  not  unproblematlcal  hov>  often  the  receptors  scan  the  environ- 
ment. This  point  will  be  discussed  In  more  detail  below.  In  a situation 
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whsre  the  system  Is  faced  v/ith  two  or  more  goalsi  It  must  somehwv 

' determine  a preference  ordering  over  all  of  the  possible  environmental 

states.  In  the  case  of  the  servo  mechanism  there  was  only  one  goal; 
Instead  consider  the  case  of  a person  In  the  midst  of  an  energy  short- 
age. The  Individual  has  two  goals  — save  energy  and  maintain  a certain 
level  of  comfort.  (The  fact  that  these  goals  can  be  considered  mutually 
'Exclusive  makes  the  point  clearer,  but  does  not  Imply  that  this  relation- 
ship holds  only  In  the  case  of  mutually  exclusive  goals.)  The  Issue 
the  Individual  must  face  Is  whether  saving  energy  or  staying  warm 
Is  more  Important.  Is  the  dissatisfaction  greater  when  the  room  Is 
cooler  than  desired,  but  more  energy  Is  being  saved  --  or  the  situation 
when  the  room  Is  comfortable,  but  energy  Is  not  being  conserved?  The 
question  Is  not  merely  so  simply  as  It  was  when  there  was  only  one  goal. 

f One  solution  that  Is  often  posed  for  this  type  of  problem  Is  the  Intro- 

duction of  something  called  utility.  All  one  needs  to  rank  order  the 
possible  environmental  states  Is  a utility  function  over  them.  Unfor- 
tunately utility  Is  easier  posited  than  measured.  Using  the  notion  of 
utility  In  the  above  example,  the  vector  of  goal  differences  v/ould  be 
computed  by  subtracting  the  goal  room  temperature  and  the  preferred 
energy  usage  rate  from  the  actual  temperature  and  the  actual  energy 
rate.  The  elements  In  this  goal  difference  vector  would  be  multiplied 

I 

by  a vector  of  utllity/dlmenslonallty  constants,  and  the  resulting 
scalar  would  be  the  amount  of  total  goal  dissatisfaction.  Unfortunately 
that  process  carrys  with  It  many  assumptions  that  seem  to  evade  empirical 
test.  Until  the  problem  of  vector  maximization  Imis  been  worked  out,  we 
will  have  to  be  satiflod  with  utility  - Its  all  we  have  got.  As  will 
be  Indicated  belov/,  this  problem  of  preference  over  environmental  states 
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crops  up  again  when  the  decision  mechanism  is  faced  with  determining 
what  set  of  output  (inputs  to  the  environment)  will  maximize  goal 
satisfaction.  The  resolution  to  this  problem  becomes  crucial  when  the 
decision  mechanism  does  not  have  the  resources  or  the  capability  to 

achieve  all  of  its  goals  at  the  same  time. 

Even  though  the  problems  outlined  above  have  not  been  solved,  let 
us  assume  that  some  suitable  preference  ordering  over  all  environmental 
states  has  been  achieved,  and  that  we  knoii  how  the  decision  mechanism 
f'valuates  the  various  possible  mixes  of  environmental  states,  (which 
defines  the  preference  ordering).  The  next  topic  that  will  be  consid- 
ered will  be  how  the  decision  mechanism  "decides"  what  is  the  "best 
way  to  decrease  goal  dissatisfaction.  The  major  assumption  or  observation 
about  the  ability  of  humans  to  make  decisions  that  is  crucial  to  this 
element  of  the  process,  is  that  humans  do  not  have  the  capacity  to 
consider  all  of  the  possible  variables  they  could  manipulates;  they  do 
not  have  sufficient  information  at  their  disposal  to  accomplish  that 
task,  even  if  they  had  the  pw^r  to  do  so;  and  finally  since  the  decision 
mechanism  must  depend  upon  its  fallable  mental  model  of  how  the  system 
wrks,  even  if  they  had  all  of  the  information  and  the  ability  to  process 
it,  they  are  not  sure  enough  how  the  v/orld  vK>rks  to  make  a best 
choice.  One  of  the  first  to  recognize  that  humans  were  not  the  "all 
powerful  and  rational  beings"  that  much  of  decision  theory  held  them  to 
be  was  Herbert  Simon.  Simon  (1055)  introduced  the  notions  of  satisficing 
and  bounded  rationality  as  descriptions  of  how  men  really  behaved. 

Under  Simon's  conception  of  the  decision  orocesi,  decision  makers  did  not 
search  until  they  found  tlie  "ideal"  best  solution,  but  rather  they  looked 
until  they  found  one  that  they  thought  was  good  enough.  Once  they  found 
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a solution  that  satisfied  their  mlnltmm  criteria  of  acceptance  they 
stopped  looking.  This  notion  of  the  decision  process  seems  very  close  to  the 
manner  In  which  decision  makers  se<m.  to  behave.  Using  this  conception  of  the 
decision  process,  the  decision  mechanism  takes  the  amount  of  goal  satisfaction 
and  compares  It  with  Its  satisficing  limit.  If  the  amount  of  the  dissatis- 
faction Is  less  than  the  mlnimun  amouit  of  dissatisfaction,  the  decision  mech 
anisms  declares  that  all  Is  right  with  the  world  and  goes  back  to  sleep  until 
the  next  amasurement  comes  In  from  the  receptors.  Tn  alternative  conception  of 
the  decision  process  would  posit  that  the  decision  mechanism.  If  It  perceives 
any  goal  dissatisfaction  will  search  for  an  alternative  solution.  Cut.  If  the 
initial  a^unt  of  goal  dissatisfaction  Is  less  than  the  minim.™  level,  the 
decision  mechanism  will  simply  try  to  better  the  current  situation  - and  not 
search  ^ntll  It  finds  a set  of  Inputs  that  It  thinks  will  lead  to  complete 
goal  attainment.  Using  this  alternative  representation  of  the  satisficing 
notion,  the  decision  mechanism  always  searches,  but  depending  upon  the  level 
of  the  current  dissatisfaction  Its  search  for  alternatives  will  be  more  encom- 
passing and  further  reaching  If  the  goal  achievement  Is  below  the  satisficing 
limit.  The  choice  between  these  two  competing  Interpretations  of  the  beUvIor 
of  the  decision  mechanism  under  a satisficing  sort  of  procedure  Is  not  really 
decidable  on  an  a priori  basis.  It  could  be  either  way.  The  only  way  that  a 
detenninatlon  can  be  made  Is  by  the  actual  observation  of  decision  behavior. 

Once  the  decision  mechanism  has  decided  whether  or  not  It  Is  going  to 
search,  and  how  broadly  It  Is  going  to  search,  the  decision  mechanism  Is  faced 
with  finding  a set  of  outputs  that  will  Increase  the  current  level  of  goal 
achievement.  The  decision  mechanism  uses  Its  mental  model  to  project  the  state 
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of  the  environment  based  upon  its  behavior.  The  mental  model,  as  was  mentioned 
above.  Is  not  a perfect  one.  One  would  expect  that  the  relationship 
specified  In  the  model  v/ould  be  fairly  close  to  the  manner  In  which  the  world 
really  worked,  (othervHse  the  decision  mechanism  would  have  been  replaced  either 
by  some  orderly  means,  or  It  might  have  destroyed  Itself).  The  decision  mechan- 
ism searches  for  sots  of  output  values  for  the  variables  that  It  thinks  are 
Important  and  checks,  by  means  of  Its  model,  whether  or  not  It  can  be  reasonably 
expected  the  outputs  will  achieve  their  Intended  conse^ijences.  Since  the 
model  is  not  perfect  they  will  make  mistakes.  Since  the  decision  mechanism 
has  some  Idea  of  how  the  ivorld  works,  one  ivould  expect  that  Its  search  for  vari- 
able values  would  not  proceed  in  an  entirely  random  basis.  Derived  from  the 
model  and  experience  would  be  some  expectations  as  to  the  effects  of  various 
outputs  on  the  behavior  of  the  environment.  It  ivould  be  expected  that  the 
decision  makers  would  use  these  expectations  as  a guide  In  their  search,  .’ow 
It  will  not  alv^fays  be  the  case  that  the  decision  mechanism  proceeds  In  a totally 
"rational"  fashion.  If  the  basic  model  that  the  mechanism  uses  to  think  about 
the  environment  Is  bad.  Inconsistent,  or  largely  unspecified,  the  search  beha- 
vior would  be  expected  to  be  Influenced  accordingly.  Another  factor  that  would 
Influence  the  pattern  of  search  behavior  would  be  the  complexity  of  the  concep- 
tual model.  A model,  fairly  complex  and  sensitive  to  the  various  Inputs 
the  decision  maker  can  feed  It.  would  be  expected  to  result  In  a very 
different  pattern  of  search  behavior  than  would  a model  based  upon 
some  very  gross  and  crude  notions  about  hov;  the  world  works.  The  search  beha- 
vior could  also  be  greatly  Influenced  by  the  manner  In  which  the  decision 
mechanism  defined  its  preference  ordering  over  the  environment.  If  It  thought 
that  one  variable  In  particular  was  useful  In  decreasing  the  dissatisfaction 
of  one  of  the  major  goals  was  the  major  goal  that  largely  was  responsible  for 
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^ the  under  achievement  it  could  be  expected  the  decision  mechanism  would  J 

spend  more  time  searching  along  that  one  variable  for  possible  candidates  j 

than  it  v/ould  on  anotl^er  variable  considered  less  central.  Heedless  to  say. 
the  Interaction  between  goal  achleveaient  and  alternative  search  Is  strong.  j 

While  it  has  not  been  mentioned  specifically,  when  the  decision  mechanism 

I 

thinks  that  it  has  a possible  candidate  for  decreasing  the  dissatisfaction,  it  j 

uses  its  model  to  determine  the  expected  performance  of  the  system  given  those  j 

inputs.  If  effect  the  system  generates  the  expectations  of  what  the  receptors 
' will  be  sending  it  on  the  next  decision  cycle,  contingent  upon  that  particular  j 

set  of  inputs  being  applied  to  the  environment.  If  the  proposed  solution 

takes  the  (or  at  any  rate  the  decision  mechanism  thinks  it  takes)  it  further  j 

away  from  its  goal,  the  decision  mechanism  will  try  a different  route.  On  the  ^ 

I other  hand,  if  the  mechanism  perceives  that  a particular  class  of  the  manipu- 

lable  variables  is  taking  it  closer  to  its  goal,  it  will  continue  search  in  j 

that  same  direction.  The  decision  maker  will  continue  searching  until  either 

one  of  two  things  happen:  1)  A proposed  input  mixture  brings  the  goal  satis-  J 

faction  below  some  level;  or  2)  Some  sort  of  time  or  length  of  search  limit 

has  been  reached.  In  the  first  case  there  are  tv/o  possible  interpretations 

for  the  behavior  of  the  decision  mechanism.  One  case,  already  mentioned  above.  fj 

is  when  the  minimum  acceptable  absolute  level  of  dissatisfaction  has  been 

reached.  Another  possible  interpretation  is  that  the  decision  mechanism  does  J 

not  search  for  some  absolute  level,  but  rather  for  a relative  increase  in  goal 

achievement.  Using  this  second  notion,  the  satisficing  criteria  might  be 

something  like:  Decrease  the  current  dissatisfaction  by  20%.  The  time  limit  . y 

criteria  is  needed  for  those  cases  when  the  decision  mechanism  is  not  able  to 

locate  a set  of  inputs  that  would  bring  the  goal  achievement  up  to  some  mini-  y 

mally  acceptable  level.  Since  it  is  assumed  that  there  is  some  urgency  associ- 
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ated  with  the  decision  nrocess,  when  the  time  or  length  of  search  limit 
has  been  reachedi  the  decision  mechanism  wiM  take  the  best  alternative  that 
it  has  uncovered  so  far  and  use  It,  hoping  that  It  can  find  something  better 
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next  time. 

There  Is  one  other  point  that  should  be  made  In  relation  to  this  act  -- 
observe  — decide  — act  cy<.le.  The  length  of  time  between  act  and  observe, 
i.e.,  Iw*#  often  observations  are  taken  on  the  environment,  has  Implications 
for  the  behavior  of  the  decision  mechanism.  If  the  time  period  Is  too  long, 
the  system  may  experience  such  a deviation  from  the  goal  state  that  It 
collapses.  On  the  other  hand  If  the  observations  are  taken  too  often,  the 
actions  of  the  decision  mechanism  may  not  have  had  time  to  achieve  their 
Intended  cciiseguences.  If  It  Is  the  case  that  the  receptors  are  Instructed 
to  take  observations  at  a rate  faster  than  the  environment  Is  capable  of 
responding  to  the  decision  outputs,  one  could  expect  the  net  effect  would  be 
the  decision  mechanism  would  over-compensate  In  Its  levels  of  the  output 
variables,  causing  the  behavior  of  the  system  to  widely  oscillate  around 
the  goals.  Thus  In  the  Ideal  case,  one  would  want  the  receptors  to  take 
observations  on  the  environment  at  a rate  such  that  the  environment  had  time 
to  "respond"  to  tl>e  decision  mechanism's  outputs.  (For  some  systems  an 
appropriate  rate  would  be  somewhat  slower  than  the  environment,  If  It  were 
the  case  that  It  took  several  environmental  "cycles"  for  the  full  Impact 
of  the  effecto'/'s  outputs  to  become  knevn.)  But  as  was  noted  above,  the 
conception  that  the  decision  mechanism  can  know  the  environment  In  total- 
ity Isi  a false  one.  It  therefore  follows  that  If  the  model  Is  to  be  of  use 
the  system  must  have  some  learning  capabilities.  The  mechanism  must  be  capable 
of  fine  tuning  Its  model  to  more  accurately  reflect  the  dynamics  of  the  envi- 
ronment that  It  Is  facing.  Uliat  this  learning  process  would  look  like  Is  an 

open  question,  but  one  would  expect  that  It  v/ould  essentially  Involve  the 
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comparison  of  the  behavior  of  the  environment  Mith  the  behavior  predicted 
by  the  decision  mechanism's  model,  lased  upon  that  comparison,  one  would 
expect  there  would  be  some  sort  of  Iterative  process  where  changes  In 
the  mode's  structure  would  be  compared  with  the  change  In  the  accuracy  of 
Its  predictions. 

Tills  completes  the  discussion  of  the  decision  process  element  of  pur- 
noslve  systems.  To  recapitulate,  the  system  Is  composed  of  receptors  that 
scan  the  environment  on  certain  key  variables,  a decision  mechanism  which 
determines  the  level  of  goal  achievement  and  chooses  an  appropriate  strategy 
determined  by  the  decision  mechanism.  The  next  part  of  this  paper  will  be  a 
consideration  of  the  applicability  of  some  goal  seeking  systems  approaches  that 
have  been  used  In  economics  to  ascess  their  applicability  to  the  field  of 
International  relations. 

Single  versus  ilultiple  Goal  Seeking  Systems 

'Ihlle  both  psychology  and  economics  have  used  the  concept  of  goal 
seeking  as  the  basis  for  the  analysis  of  human  behavior,  economics  with  Its 
"rational  man"  model  has  probably  Invested  more  tlmr  and  re  ources  Into 
questions  of  goal  seeking  behavior  than  any  of  the  other  social  sciences.  Of 
particular  Interest  to  political  scientists  has  been  the  work  dealing  with 
theories  of  the  firm.  In  the  theories  of  the  firm,  economics  has  been  cen- 
trally concerned  with  Simon's  concepts  of  satisficing  and  bounded  rationality 
(In  fact,  Simon  Introduced  those  concepts  In  order  to  deal  with  the  behavior 
of  the  firm).  One  recent  attempt  to  deal  with  this  problem  has  been  the  work 
of  Icison,  'linter,  and  Schuette  on  technological  growth  and  evolutionary 
change  (^Ison  and  ''inter  1972,  1973;  and  lelson,  Hinter,  and  Schuette  1973). 
'Ihlle  this  Is  not  the  place  to  go  Into  a detailed  discussion  of  td>at  their 
theory  of  growth  looks  like,  the  following  observations  can  be  made  about  It. 
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ilelson  et.  al.  have  modeled  their  firms  (or  goal  seeking  systems)  as  facing 
an  environment  of  prices,  labor,  and  capital.  The  goal  of  the  system  is 
to  maximize  profits.  The  amount  of  the  good  the  firms  produce  is  deter- 
mined by  the  investment  of  capital  and  labor.  The  coni‘>traints  the  firms 
face  deal  with  the  wage  rate  and  the  price  that  they  cai^  get  for  their  product. 
The  question  that  'lelson  et.  al.  are  attempting  to  deal  with  is  what  are  the 
dynamics  that  will  lead  a firm  to  use  different  scales  of  production,  i.e., 
the  amount  of  labor  and  capital,  in  attempting  to  maximize  their  profit. 

As  was  discussed  earlier,  a goal  seeking  system  must  have  three  elements  -■ 
effectors,  a decision  inechanism,  and  receptors.  In  order  to  evaluate  the 
flelson  et.  al.  formulation,  these  three  structures  in  their  theory  will  be 
analyzed.  As  is  often  the  case  with  social  theorizing,  lelson  et.  al.  have 
asi’umed  away  receptors  and  effectors  by  allowing  their  firms  to  have  perfect 
perception  and  control.  In  other  words  the  effectors  carry  out  exactly  the 
directions  of  the  decision  mechanism,  and  the  receptors  perfectly  measure 
the  profit  for  the  current  input  coefficients  (labor  and  capital).  The  ele- 
ment of  the  system  that  i'elson  et.  al.  pay  most  attention  to  is  the  operation 
of  the  decision  mechanism.  As  will  be  recalled  from  the  above  discussion, 
some  properties  of  the  decision  mechanism  are  the  inability  to  be  "globally 
rational",  and  the  use  of  models  of  the  environment  to  predict  or  forecast, 
the  behavior  of  the  environment  contingent  upon  certain  outputs  from  the 
system,  lelson  et.  al.  deal  with  the  satisficing  notions  of  Simon  by  setting 
a ..inimtm)  level  of  return  on  investment  that  the  firms  will  be  satisfied  with. 
This  minimum  level  of  profit  is  the  satisficing  limit  discussed  above.  They 
further  incorporate  the  notions  of  search  for  alternatives  by  positing  that 
their  firms,  when  faced  with  a profit  level  below  their  satisficing  limit, 
will  search  for  alternative  input  coefficients  to  increase  their  profit  above 
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the  minin«  level.  In  their  specific.tion  of  the  seerch  elgorlthm  for 
their  firms,  'elson  et.  el.  hosit  the  firm  «111  seerch  for  end  consider 
e lerger  renge  of  elternatlves  the  greeter  their  dlssetlsfectlon.  This  Is 
not  seying  thet  e lerger  number  of  elternetives  will  be  considered,  but 
rather  the  probability  an  alternative  very  "far"  from  the  current  set  of 
Input  coefficients  will  considered  Is  greater,  the  greater  Is  the 
dissatisfaction  with  the  current  set  of  Input  coefficients,  .telson  and 
Winter  also  give  their  decision  mechanism  a model  of  the  environment 
with  which  to  test  the  profitability  of  a given  alternative.  The  model 
the  firms  employ  to  forecast  the  effects  of  a given  level  of  labor  aid  capital 
does  not  perfectly  reflect  the  actual  behavior  of  the  environment.  Thn  »de1 
distorts  the  proposed  Input  coefficients  according  to  a probabilistic  sort  of 
procedure  so  that  the  decision  mechanism  has  an  equal  chance  of  under  or  over 
estimating  the  profitability  of  a given  set  of  Input  coefficients. 

It  seems  that  l!elson  et.  a1.  have  Included  most  of  those  elements  of 
goal  seeking  systems  that  were  mentioned.  Unfortunately  the  one  that  they 
don't  deal  with,  while  not  crucial  to  their  work  In  economics,  seriously 
detracts  from  the  applicability  of  their  work  In  International  relations. 

It  win  be  recalled  that  one  of  the  problems  that  the  decision  mechanism 
must  face  Is  the  definition  of  a preference  ordering  over  all  environmental 
states.  As  was  pointed  out,  this  problem  Is  not  too  difficult  when  only 
one  goal  Is  being  held  by  the  decision  mechanism,  but  It  reaches  very  great 
and  problematical  proportions  when  the  single  goal  restriction  Is  lifted. 

While  the  assumption  of  a single  goaled  system  Is  central  to  economic  theory, 
when  we  think  about  International  relations,  we  see  tnat  the  notion,  hold 
more  than  one  goal  at  the  same  time.  It  Is  not  that  the  problem  of  multl- 
goaled  systems  cannot  be  handled,  but  Just  that  the  conceptual! taticjii  necessary 
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becomes  a conceptualization  of  a different  kind.  Somehow  the  notions  of 
multiple  goals,  how  they  are  weighted,  the  factors  Influencing  their  weight, 
and  hw  they  change  over  time  must  be  dealt  with.  Before  we  can  start  to 
talk  about  the  behavior  of  a nation  under  some  form  of  the  satisficing 
criteria,  we  must  have  a very  definite  notion  of  what  the  decision  mechanism 
is  attempting  to  maximize.  Thus  the  crucial  difference  between  goal  seeking 
systems  economists  have  developed  and  the  goal  seeking  systems  International 
relations  scholars  would  like  to  develop,  while  being  of  the  same  class, 


are  of  very  different  types.  Uhere  economics  can  make  the  assumption  that 
the  sole  goal  of  the  firm  Is  to  maximize  profits,  international  relations 
Is  not  In  a position  to  posit  some  single  thing  that  nations  maximize  (other 
than  utility).  Thus  In  order  for  International  relations  to  make  use 
of  the  goal  seeking  systems  approaches  that  have  benefitted  economics, 
additional  conceptualization  will  be  required. 
flult1»Goal  Seeking  Systems 

When  one  leaves  the  realm  of  single  goal  seeking  systems  two  problems 
Immediately  arise:  1)  How  does  the  decision  system  rank  order  the  goals 
In  terms  of  Importance;  and  2)  How  do  the  goals  of  the  decision  system  change 
as  a function  of  time,  the  environment,  and  experience?  The  question  of 
ranking  becomes  crucial  since  It  will  be  the  case  that  either  the  goals  are 
Inconsistent,  1,e.,  one  goal  can  be  achieved  only  at  the  expense  of  another, 
or  because  of  finite  resources  not  all  goals  can  be  achieved  at  the  same 
time.  In  order  for  a decision  system  to  operate  In  such  an  environment, 

It  Is  necessary  that  the  decision  system  somehow  rank  the  goals  In  terms 
of  Importance.  This  ranking  or  ordering  of  goals  has  several  lir^ll cations 
for  the  operation  of  the  decision  mechanism.  As  will  be  recalled  from  the 
above  discussion  on  goal  seeking  systems,  the  system  cannot  be  attentive 
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to  all  aspects  of  the  environment  at  the  same  time.  It  must  choose  those 
aspects  of  the  environment  that  It  Is  trying  to  control  will  be  paid 
attention  to.  These  facets  of  the  environment  that  the  system  will  monitor 
will  be  Influenced  by  the  goals  that  the  system  Is  attempting  to  achieve 
(it  will  monitor  the  performance  of  variables  that  reflect  the  amount  of 
goal  attainment).  The  causal  Image  the  system  has  of  the  environment  will 
also  Influence  those  aspects  of  the  environment  to  which  It  will  be 
attentive.  Given  the  same  goal  (reduce  Inflation),  depending  upon  the  causal 
Image  that  the  decision  system  has  of  the  environment  (Friedman  or  Samuelson) 
the  system  will  pay  more  attention  to  a particular  economic  Indicator  than  the 
other.  It  will  also  apply  different  controls  depending  upon  the  causal 
theory.  Thus  the  behavior  of  the  system  Is  a Tunctlon  of  1)  the  goals  that 
It  has;  and  2)  the  causal  theory  or  Image  the  -^stem  has  of  the  environment. 
Since  both  the  causal  theory  and  the  goal  structure  Is  open  to  change,  knowledge 
of  only  one  of  them  Is  Insufficient  for  the  determination  of  the  behavior  of 
the  system.  This  brings  out  the  Importance  of  goal  change.  In  order  to 
give  reasonable  sorts  of  forecasts  of  the  behavior  of  the  sy5tei>i  we  must 
know  how  the  goals  of  the  decision  system  change.  The  goals  of  a system  can 
change  In  two  sorts  of  ways.  Either  the  ordering  of  the  goal  structure  may 
change,  or  the  content  of  the  goal  structure  may  shift.  This  second  sort  of 
change  can  either  be  a result  of  old  goals  being  deleted,  new  goals  being 
Introduced,  or  both.  It  therefore  becomes  Important  to  know  by  what  process 
and  under  what  Influences  the  goals  are  ordered,  and  the  nature  of  goal  change. 

Just  about  the  only  effort  to  date  that  has  seriously  considered 
the  nature  of  goal  rankings  and  change  has  been  the  work  of  Bossel  and  Hughes 
(1973)  In  the  context  of  the  .lesarovIc-Pestel  'forld  itodel  Project.  As  an 
aid  to  the  Identification  of  tho  Issues  Involved  when  dealing  with  multi-goaled 
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decision  systems,  their  work  will  be  discussed  from  the  perspective  of 
the  Issues  that  they  see  as  Important  and  their  attempt  at  their  resolution. 

Bossel  and  Hughes  make  the  argument  that  the  normative  components  of 
a decision  system  are  hierarchically  ordered  sets  of  three  types:  values, 
general  goals,  and  operational  goals  or  norms.  For  3ossel  and  Hughes,  there 
Is  no  clear  distinction  between  these  three  types  of  normative  elements.  The 
only  thing  that  distinguishes  a value  from  a general  goal  Is  the  level  In  the 
hlerarcny  (or  abstractness)  of  the  component.  Values,  or  superior  norms,  give 
an  overall  direction  to  the  decision  making  effort;  general  goals  are  determined 
from  the  values  *nd  control  the  policy  choice;  operational  goals  or  norm 
derive  from  the  general  goals  and  control  the  Individual  decisions.  As  an 
example  consider  the  value  of  the  system  to  be  survival.  From  this  value 
there  might  be  the  general  goals  of  preservation  of  vital  resources  and 
the  maintenance  of  health.  Flowing  down  from  these  two  goals  might  be 
the  operational  goals  or  norms  of  saving  energy,  saving  water,  save  materials 
(from  resource  preservation),  and  moderation  In  eating,  drinking,  and 
work  (from  the  preservation  of  health).  Bossel  and  Hughes  have  conceptualized 
this  collection  of  norm  elements  as  being  the  nodes  of  a tree  graph.  See 
Figure  I for  an  Illustration  of  this  norm  structure  taken  from  Bossel  and 
Hughes.  Bossel  and  Hughes  characterize  the  norms  structure  as  follows: 

- .!orms  are  characterized  by  location  In  the  normative  structure. 

- The  Q'tantlties  rha*‘wt?;r1r1ng  nnrms  (location,  content,  weight) 
and  tlie  dyna-'lcs  ot  i^o.^l^s  chi-nge  are  fuizy  roncepts. 

- InconsIstenc^eR  v/lth  the  nr^rns  stratum  (w  t!i  rcsp'»r.t  to  structure, 
cont'i.nt,  and  we'.^j!  ;)  will  te.id  tj  ba  mirrlir.-.r- i. 

• lorms  contents  arc  eviorally  expressed  as  verbal  statements. 

- lores  contents  and  structures  generally  change  by  discrete  amounts. 

• As  relative  norms  weight  decreases,  the  relative  uncertainties 
associated  with  norms  location,  content,  and  weight  Increase. 

(^sel  and  Hughes  1973:  Sec.  3.2) 


The  notion  of  location  has  already  been  discussed;  It  refers  to  the  position 
of  the  node  ,n  the  graph.  The  content  or  state  of  a nom  (node)  Is  the  sOte- 
„»nt  associated  with  It.  e.g..  preserve  vital  resources.  The  weight  asso- 
ciated with  a norm  rank  orders  the  norm  with  respect  to  the  needs  (or  desires) 
of  the  system.  Under  hossel  and  Hughes'  conceptualization  of  the  norm  or  value 
structure,  the  weights  are  subject  to  dynamic  change  as  a result  of  changes 
in  superior  norms  and  of  real  or  Imagined  consts  and  benefits  derived  from 
holding  and  applying  a certain  norm.  Bossel  and  Hughes  point  out  that  different 
weights  to  the  norms  at  different  times  will  give  rise  to  quite  dlfferen 
decisions  about  co»,.ar.b1e  Issues.  This  falls  In  line  with  the  above  dis- 
cussion about  the  ir^rtance  of  goal  orderings  for  the  behavior  of  the  decision 
system.  Sossel  and  Hughes  have  conceptualized  the  manner  In  which  weights 
influence  the  decision  process  by  stating  that  the  content  and  weight  of  the 
values  (abstract  goals)  will  determine  the  content  of  the  operational  goals  (the 
specific  things  the  decision  system  wants  to  achieve)  and  the  manner 

the  system  will  order  the  goals,  the  vrelghts. 

The  way  Oossel  and  Hughes  have  conceptualized  the  norms  structure, 

there  are  three  modes  of  change  of  the  norms  structure-  1)  there  may  be  a 
Change  of  the  norms  content;  2)  there  may  be  a change  In  the  structure;  and  3) 
there  may  be  a change  of  the  norm  weights,  h change  In  the  norms  content 
means  that  while  the  linkages  betvwen  the  various  norms  In  the  structure 
remains  unchanged,  but  the  meaning  of  a particular  node  In  the  structure  Is 
altered.  A change  In  the  structure  means  that  either  new  linkages  are 
formed  between  existing  norms,  or  that  an  additional  norm  or  value  Is  Intro- 
duced Into  the  existing  structure.  A change  In  the  weight  means  that  the 
Importance  of  a particular  norm  to  the  system  changes.  It  Is  Important  to 
note  that  weight  Implies  Importance  to  the  system  Irrespective  of  the  state 
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of  tho  envlrotment.  For  example  If  the  malntalnence  of  an  adequate  supply 
of  water  Is  a goal  of  the  system,  no  matter  how  much  water  there  Is  In  the 
environment,  the  weight  of  the  particular  norm  concerned  with  the  necessity 
of  water  will  remain  unchanged.  !ow  It  will  be  the  case  that  the  operational 
goal  of  the  system  pertaining  to  water  conservation  will  be  relaxed,  I.e.. 
the  system  will  not  have  as  one  of  Its  primary  goals  the  conservation  of 

water. 

Bossel  and  Hughes  have  posited  four  basic  mechanisms  that  are  responsible 
for  changes  In  the  norms  structure:  1)  adoption;  2)  adaption-.  3)  Imposition; 
and  4)  diffusion.  The  first  two  typos  of  mechanisms  are  what  could  be  con- 
sidered conscious.  The  structure  Is  changed  by  the  process  of  adoption  by 
the  co.«c1ous  change  of  an  old  norm  of  the  planned  Introduction  of  a new  one, 
or  the  willful  change  of  norm  weights.  Oossel  and  Hughes  state  that  this 
process  Is  undertaken  as  the  result  of  observation  of  the  environment,  and 
that  usually  It  will  take  the  form  of  adoption  of  a norm  from  a ,1$t  of  ranked 
priorities  which  the  system  keeps  and  modifies  according  to  the  circumstances 
It  finds  Itself  In  with  respect  to  the  environment.  The  norm  will  be 
adopted  If  the  system  "thinks"  It  will  be  able  to  handle  the  consequences. 
Impos'tlon  Is  a change  dictated  by  an  outside  force.  An  example  are  the 
norms  and  values  Imposed  by  occupational  forces.  The  norms  structure  Is 
changed  through  tho  process  of  adaption  In  response  to  either  changes 
in  tho  environment  or  within  the  system  Itself.  Adaption  Is  much  like  adoption 
oxcept  that  It  is  not  a conscious  change  and  generally  takes  place  at  a 
rate  much  slower  than  Imposition  (idilch  Is  the  fastest)  or  adoption.  The 
process  of  diffusion  Is  a means  toward  consistency  within  the  norms  structure 
Itself  and  Is  not  an  autonomous  source  of  change.  The  processes  of  adaption. 
Imposition,  and  adoption  will  generally  affect  only  portions  of  the  structure. 
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The  process  of  diffusion  attempts  to  reconcile  these  changes  with  the  rest 
of  the  value  structure.  The  diffusion  process  can  take  place  either  from  the 
top  down  (what  Bossel  and  Hughes  call  davnward  diffusion)  or  from  the  bottom 
up  (upward  diffusion).  In  the  ca^e  of  bottom  up  diffusion,  superior  norms  are 
changed  In  response  to  changes  In  lower  or  Inferior  norms.  Top  down  diffusion 
Is  Just  the  reverse  - lo\ver  norms  are  changed  In  response  to  an  Initial  change 

In  the  upper  portion  of  the  norms  structure. 

In  order  to  link  the  norms  structure  to  the  decision  process  and  the 
environment.  Bossel  and  Hughes  Introduce  the  concept  of  monitor  variables.  As 
can  be  seen  In  Figure  1,  assigned  to  each  operational  norm -or  goal  Is  a monitor 
variable.  Paired  with  the  operational  goal  of  save  energy  Is  the  monitor  vari- 
able measuring  the  current  energy  supply,  ‘low  It  will  not  generally  be  the  case 
that  there  will  be  a one  to  one  pairing  of  monitor  variables  and  goals.  The 
system  determines  the  monitor  variables  as  a function  of  the  specific  goals  In 
addition  to  the  causal  Image  the  system  has  of  the  environment  It  faces.  The 
manner  In  which  Bossel  and  Hughes  have  conceptualized  the  linkage  between  monitor 
variables  and  the  system's  goals  Is  at  the  top  of  the  hierarchy  and  not  at  the 
specific  operational  goals.  For  Illustrative  purposes  consider  the  example 
that  Bossel  and  Hughes  use  Ik  their  simulation  of  a valued  controlled  decision 
system.  The  simulation  Is  concerned  with  the  energy  sector.  Sample  nodes  from 
the  value  structure  are  concern  about  the  future,  concern  about  dependence  on 
Imports,  concern  about  the  harmful  effects  of  pollution.  A few  of  the  goals 
are  level  of  energy  Imports,  goal  for  Industrial  output  per  capita,  and  the 
energy  consumption  per  capita.  Txamples  of  the  monitor  variables  that  they  use 
are  level  of  Industrial  development,  perceived  level  of  pollution,  negative 
balance  of  payments,  and  uncertainty  about  technological  progress  with  respect 
to  energy  supply.  As  they  have  conceptualized  It.  changes  In  monitor  variables 
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i will  cause  changes  In  the  values.  These  changes  In  the  value  structure  will 

cause  additional  changes  in  the  values  because  of  their  interrelated  nature. 

' The  combined  effects  of  changes  in  the  values  caused  by  the  monitor  variables 

I and  internal  value  changes  will  result  in  the  change  of  specific  goals  of  the 

system.  If  it  were  the  case  that  the  monitor  variable,  perceived  level  of 
i pollution  increased,  one  would  expect  changes  in  the  values  of  expectations 

I about  the  standard  of  living,  harmful  effects  of  pollution,  and  concern 

about  the  efficiency  of  energy  usage.  These  changes  could  be  expected  to 
decrease  the  specific  goal  of  energy  consumption  per  capita. 

<Jhile  Bossel  and  Hughes  talk  about  changes  in  the  content,  weight,  and 
location  of  values  through  the  processes  of  adoption,  adaption,  imposition. 

I and  diffusion  they  only  simulate  and  get  explicit  about  changes  in  the  weights 

‘ of  the  various  norms  through  the  processes  of  adoption  (the  effects  of  monitor 

variables  on  values)  and  diffusion  (the  effects  of  changes  in  values  on  the 
value  structure  itself).  They  do  not  explicitly  state  exactly  how  the  pro- 
cesses  of  adaption  and  imposition  vwrk.  'or  do  they  begin  to  deal  with  changes 
in  the  content  and  location  of  the  value  nodes.  Hhile  this  is  not  meant  to 
degrade  their  efforts,  it  does  point  out  how  far  we  have  to  go  in  order  to 
' begin  to  talk  about  the  process  of  change  in  the  value  or  norms  structure. 

' They  are  one  of  the  few  to  have  recognized  that  the  problem  even  exists. 

Currently  our  efforts  in  regard  to  the  goal  structure  of  the  five  Middle 
Eastern  nations  is  primarily  directed  toward  the  identification  of  the  goals 
(at  all  levels  of  abstraction).  Exactly  how  we  propose  to  incorporate  the 
I elements  of  value  controlled  decision  making  in  our  simulations  will  be  dis- 

cussed more  fully  below.  It  is  our  predeliction  to  embed  the  normative  com- 
1 ponents  of  the  decision  process  directly  into  the  simulation  structure,  rather 

s than  have  it  as  a separate  structure  as  Bossel  and  Hughes  have  done. 


Production  SvstWB:  A Theory  and  Language  for  Process  Model $ 

Allen  lewell  has  stated  that  with  regards  to  cognitive  psychology 
In  order  to  "predict  (the  beh-wiur  of)  a siiject  you  must  know:  (1)  his  goals; 
(2)  the  structure  of  tho  Us;:  r‘iv1ronr:?e~t;  and  (3)  the  Invariant  structure 
of  his  processing  mechanisms.  (Newell  1973a;293)  Since  Jewell  et.  al.  have 
approached  the  simulation  of  cognitive  psychology  from  an  Information  processing 
standpoint*  In  the  same  manner  as  we  view  the  nation,  •;«  feel  that  there  Is 
much  to  be  gained  from  the  cognitive  psychology  literature.  The  notion  of 
goals  has  been  discussed  previously.  The  structure  of  the  task  environment 
Is  Identical  to  the  manner  In  wMch  the  system  perceives  the  environment  It 
Is  attempting  to  control.  Proiuctlon  systems  represent  a means  for 
expressing  the  third  eleme.it  In  .'Jewell's  :1st  --  tho  structure  of  the  pro- 
cessing mechanism. 

llhen  one  sets  out  to  build  a process  theory  or  model  of  some  phenomenon, 
one  of  the  first  steps  Is  the  Identification  and  exposition  of  the  constituent 
parts  of  the  system.  In  the  case  of  Bossel  and  Hughes,  they  developed 
the  notions  of  value,  diffusion,  weight,  et  cetera.  Once  the  parts  and 
sub-processes  of  the  system  have  been  Identified,  they  must  be  put  together  to 
form  a process  model.  As  J'ewell  (1973a)  has  pointed  out,  this  putting  together 
of  the  parts  of  the  model  Is  generally  an  Informal  affair,  very  poorly 
specified.  'Jhat  .Icwell  has  called  the  control  structure  Is  rarely  specified. 

The  control  structure  specifies  how  the  system  Is  to  be  coordinated,  the 
timing  of  the  various  events,  what  order  certain  operations,  tests,  and 
processes  are  to  be  performed,  and  the  step  by  step  operation  of  the  various 
processes.  It  generally  seems  to  be  the  case  that  the  control  structure  Is 
Ignored  by  the  theoreticians  and  specified  by  the  computer  programmers 
(and  even  the  programming  language  writers).  The  theorlticlans  may  be  able 
to  give  some  theoretical  basis  for  a general  flowchart  of  the  operations  of 
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the  system,,  but  a flc?/  diagram  Is  much  too  Informal  a method  for  the 
specification  of  tf>eory.  Very  often  the  choice  of  a programming  language 
will  go  a long  way  toward  the  specification  of  the  control  structure.  The 
sequencing  of  the  computations  in  a program,  even  large  blocs  of  code  may  be 
determined  by  the  pecularities  of  the  programming  language.  The  programming 
liinguage  will  actually  control  the  way  in  which  the  theory  can  be  expressed. 

Mhat  passes  notice  in  many  efforts  is  that  the  -architecture  of  the  system- 
has  very  real  implications  for  the  operation  of  the  system  and  the  predictions 
that  it  makes.  Common  programming  languages  are  not  neutral  affairs.  The 
comron  problem  orientated  prograiming  languages  (FOflTRAM,  COBOL,  PL/1)  were 
designed  to  be  neutral  only  for  a very  specific  class  of  problems.  FORTRAN 
(FORmula  TRANslator)  was  designed  to  handle  algebraic  sorts  of  manip-Oations. 

As  long  as  the  problem  involves  simple  computing  of  numbers  FORTRAN  1s  neutral. 

Rut  if  the  problem  contains  more  than  just  a system  of  algebraic  equations, 

FORTRAN  is  a very  biased  language.  Some  operations  are  simply  impossible 
to  execute  in  FORTRAN.  Unfortunately  theories  are  not  always  simply  strings  Of 
addition  and  subtraction.  If  an  inappropriate  language  is  used,  the  theory 
must  often  be  compromised  because  of  restrictions  and  pecularities  of  the 
proqraimiing  language.  At  the  same  time,  there  is  too  much  freedom,  since  the 
general  purpose  language  will  '‘alloiv"  choices  to  be  made  about  the  architecture 
of  the  system  that  have  serious  implications  for  the  way  the  theory  works.  Very 
often  it  is  not  realized  that  the  choice  has  even  been  made. 

Production  systems  represent  a different  form  for  describing  processing  models 

a theory  laden  prograwning  structure.  Production  systems  explicitly  incorporate 

theoretical  assue^otions.  They  restrict  the  types  of  expressions  allowable 

in  the  language  , and  provide  a means  of  expressing  the  control  structure 

explicitly.  In  fact  they  force  one  to  be  explicit  about  the  control  structure 

by  making  it  an  Integral  part  of  the  specification  of  the  process.  Production 
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systems  have  been  used  in  psychology  (Newell.  1973b.l966;  Uewell  and  Simon.  1972) 
for  the  expression  of  theories  of  human  problem  solving.  As  v/il  be  discussed  in 
the  section  on  gramnar.  production  systems  also  have  another  use  - the  specification 
of  a language  along  with  nrairmatical  sentences  in  that  language.  Thus  we  will  be 


using  production  systems  in  two  senses.  On)  for  the  specification  of  the  processes 
and  secondly  for  the  way  in  which  the  nations  communicate  with  the  environment. 

Processing  models  written  as  production  systems  are  formed  by  a collection 
of  independent  rules,  called  productions.*  The  rules  (or  productions)  are 
stated  in  the  form  of  a condition  and  an  action:  Tlie  condition  refers 

to  the  symbols  in  the  short-term  memory  (STfl)  of  the  system.  (The  role  of 
ST?1  in  national  decision  systems  will  be  discussed  more  fully  below.  For  the 
time  being  it  will  be  sufficient  to  note  that  the  STll  is  in  effect  a 
stack  of  symbols.)  The  contents  of  STT1  represents  the  goals  and  knowledge 
elements  existing  in  the  system’s  knowledge  state.  As  Klahr  (1973:520) 
lias  put  it,  the  actions  of  the  productions  "consists  of  transformations  on 
ST1  including  the  generation,  interpretation,  and  satisfaction  of  goals,  mod- 
ification of  existing  elements,  and  addition  of  new  ones."  A production 


system  obeys  simple  operating  rules: 


i. 

ii. 


iii. 

iv. 


V. 


Vi. 

vii. 


The  productions  are  considered  in  sequence,  starting 
Each^ondition  is  compared  with  current  state  of  knowledge^ 
in  the  system,  as  represented  by  the  symbols  STiU  I a 
elements  in  a condition  can  be  matched  with  elements  (in  any  order; 
in  STii.  then  the  condition  is  satisfied.  . 

If  a condition  is  not  satisfied,  the  next  production  rule  in  the 
ordered  list  of  production  rules  is  considered. 

a condition  is  satisfied,  the  actions  to  the  ’^^^ht  of  the 
avrow  are  taken.  Then  the  production  system  is  reentered  from 

‘ihM^rconSutOTts  satisfied,  all  those  STII  elewnts  that  were 
mutrhpd  are  moved  to  the  front  of  STM. 

Actions  can  change  the  state  of  goals,  replace  t iements,  apply 
operators,  or  add  elements  to  STM. 

The  STII  is  a stack  in  «h1ch  a new  eleaient  'PJ'yi  ’ 

all  else  in  the  stack  down  one  ' 

size,  elements  may  be  lost.  (K1*hr  1973. 


* This  discussion  of  production  systems  rfSies  heavily  on  Klahr  (1973) 


As  a simple  ejcample  of  a production  system  consider  the  Illustration 
In  Figure  II.  The  first  four  lines  are  the  individual  productions.  The 
fifth  Is  the  short  term  memory  (STil).  The  operation  of  the  production 
system  starts  at  the  top.  The  condition  for  the  first  production  Is  AA  and  3B. 
Since  these  tvra  elements  are  not  In  STM.  the  next  production  Is  checked.  It 
Is  not  satisfied.  This  process  continues  until  production  4 Is  checked.  The 
symbol  AA  Is  In  STtl.  This  production  Is  th-^n  executed,  and  the  symbols  CC  and 
00  are  placed  In  the  STM.  This  causes  the  last  two  symbols  In  STM.  RR  and  SS,  to 
be  lost,  since  the  maximum  number  of  symbols  In  the  STM  Is  five.  Control 
Is  then  passed  to  the  iop  of  the  production  system  and  the  first  production 
Is  checked.  The  first  production  that  Is  satisfied  Is  production  3.  As  is 
explained  In  the  above  list  of  rules,  those  symbols  that  satisfy  the 
production  are  moved  to  the  top  of  the  STM.  Thus  the  STM  before  the 
action  portion  of  the  production  Is  executed  Is:  (00  (EE  FF)  CC  AA  QQ). 
Production  3 results  In  the  symbol  OB  being  placed  In  the  STIK  and  QQ  Is 
lost.  Motice  that  even  though  production  4 Is  also  satisfied.  It  Is  not 
executed.  Only  the  first  production  In  the  list  that  Is  satisfied  Is 
executed.  (If  It  happened  that  no  production  were  satisfied,  the  program 
v/ould  form  an  Infinite  loop.)  Control  Is  then  passed  to  the  first  pro- 
duction. The  condition  portion  of  the  production  Is  specified  and  the 
action  taken.  Th**  OLD  **  operator  Is  a replacement  operation  that  moolfles 
the  contents  of  STM.  After  the  matched  symbols  have  b n moved  to  the  top 
of  STM  the  first  symbol  In  STM  Is  replaced  by  (OLD  **),  where  **  Is  replaced 
by  the  first  symbol.  Thus  after  the  action  Is  taken,  the  contents  cf  STM 
Is:  ( (OLD  AA)  8B  DD  (EE  FF)  CC).  Tfie  system  then  loops  back  to  the 
top  and  production  2 Is  evoked.  The  effect  Is  to  move  the  test  symbols  CC 
and  DB  to  the  top  of  the  STM  and  to  imltt  the  statement  III.  On  the  next 


^ cycle,  production  ?.  Is  again  satisfied  and  the  system  says  lil.  The 

system  as  written  will  continue  to  cycle  through  saying  HI  until  someone 
pulls  the  computer's  plug.  If  the  second  production  had  been  written  as: 

(CC  and  03  (SAY  !II)  (OLD**)),  and  the  following  production  Inserted 
Immediately  before  production  2:  ((OLD  CC)  (STOP)),  the  system  would  have 
shut  Itself  off  after  saying  III  once. 

One  of  the  striking  things  about  production  systems  Is  that  the  control 
structure  Is  exposed.  The  order  ir  vihich  the  productions  are  ordered 
has  very  real  consequences  for  the  operation  of  the  system.  If  production 
4 were  moved  to  the  top,  the  system  would  have  continuously  cycled  through 
executing  that  production  forever.  Ihlle  this  system  may  not  be  the  best 
example,  the  behavior  of  the  production  system  Is  very  much  Influenced 
by  the  order  In  which  they  are  executed.  The  next  production  system  Is 
an  Instance  where  the  order  of  the  productions  will  make  a great  difference 
In  the  behavior  of  the  system. 

Tlie  production  system  In  Figure  III  Is  an  example  with  more  theoretical 
Interest  than  the  preceeding  one.  (Although  It  sliould  be  not'd  that  In 
terms  of  complexity  and  the  resolution  of  the  Issues  raised  In  this  report, 
the  system  In  Figure  III  bears  about  as  much  resemblance  to  our  goal  as  docs 
the  flowchart  for  making  fudge  that  Is  used  as  an  Illustration  of  a program  In 
Introductory  programming  texts.)  The  production  system  In  Figure  111  is  a 
system  that  attempts  to  describe  the  behavior  of  the  Libyan  Revolutionary 
Command  Council.  Recently  Kaddafi  was  asked  to  step  down  from  his  political- 
diplomatic  position  but  retain  his  position  as  Commander-In-Chief  of  the  Libyan 
armed  forces.  The  example  production  system  Is  an  attempt  to  specify  those  con- 
ditions under  which  the  Council  •'•111  request  that  Kadaffi  step  do*.im  (or  no  to  the 
desert  for  meditation).  This  production  system  was  built  upon  tiM  assumption  that 

the  reasons  that  Kaddafi  was  asked  to  step  down  amount  to  the  perception  on  the  part 
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of  the  members  of  the  Council  that  things  are  not  going  wtM  for  Libya.  Some 

of  the  Indicators  or  monitor  variables  that  the  Council  might  consider  are: 

fiscal  Irresponsibility,  food  shortages,  excessive  religious  orthodoxy.  !t 

was  also  assumed  that  the  Council  was  more  willing  to  Ignore  some  of  the 

bad  points  If  there  were  favov*able  aspects  of  the  situation  to  off-set  the 

bad  points  (or  as  they  are  expressed  In  the  production  system,  marks). 

Thus  If  Sadat  looses  face,  there  Is  an  Increase  In  skilled  labor,  or  If 

there  1$  a food  sut*plus  (relatively),  the  council  will  overlook  some 

of  the  bad  points  about  Kaddafl's  management.  If  It  Is  the  case  that  even 

with  the  )ood  points,  !<addaf1  has  managed  to  accumulate  four  marks,  the 

Council  will  request  his  resignation.  The  actual  operation  of  the  production 

syst«n  Is  very  much  like  the  proceeding  example.  Initially  the  ST!I  of  the 

Council  Is  filled  with  IIL  or  blank  symbols.  Since  none  of  the  first  15 

productions  will  be  satisfied,  the  sixteenth  production,  which  contains  no 

condition  and  will  always  be  executed  If  none  of  the  other  productions  are 

satisfied.  The  action  READ  means  that  the  Ceoncll  looks  at  the  environment 

and  takes  a reading  of  the  current  state.  As  long  as  the  symbol  read  from 

the  environment  does  not  Invoke  a production,  the  system  will  continue 

reading  until  one  Is  found.  Let  us  say  that  the  first  "recognizable"  symbol 

Is  a food  shortage.  After  It  Is  placed  In  the  STT1  by  the  READ  operation, 

production  5 will  be  executed.  This  results  In  FOOD  SHORTAGE  being  marked 

as  OLD.  This  prevents  the  system  from  counting  FOOD  SHORTAGE  twice,  since 

FOOD  SHORTAGE  and  (OLD  FOOD  SHORTAGE)  are  not  the  same.  The  production  also 

reaults  In  a MARK  being  placei  In  STH.  If  at  any  time,  Kaddafl  has 

supported  four  radical  foreign  causes  with  no  notl cable  achievement, 

production  7 Is  executed,  which  results  In  all  four  supports  of  radical 

foreign  causes  being  marked  as  old,  and  the  addition  of  a flARK  to  the  STII. 

If  It  happens  that  there  Is  an  Increase  In  skilled  labor  when  there  Is  also 
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a MARK  in  STfl,  both  the  skilled  labor  increase  and  the  itARK  are  masked. 

In  essense,  one  of  the  strikes  is  erased  — although  it  still  takes  up  a 
position  in  the  STM.  If  at  any  time.  Kadafi  has  managed  to  accumulate 
four  lARKS,  the  symbol  REQUEST  will  be  placed  in  STH.  This  results  in  the 
Revolutionary  Command  Council  asking  Kadaffi  for  his  resignation. 

This  production  system  is  a better  illustration  of  the  presense  of 
the  control  structure  than  was  the  previous  one.  -’otice  that  all  of  the 
productions  that  erase  'marks*  from  the  STM  arc  at  the  end  of  the  system. 

This  means  that  a mark  can  only  be  erased  if  there  are  no  'bad  things  in  the 
STM.  If  the  set  of  productions  that  erased  marks  were  to  be  moved  to 
the  top  of  the  system,  the  chance  for  an  erasure  would  be  greater  (and  the 
chance  for  removil  less).  If  production  3 v»ere  placed  at  the  end,  the 
only  time  that  Kadaffi  would  be  asked  to  step  down  would  be  when  neither 
anything  good  or  bad  was  happening.  If  it  were  inserted  after  production 
11,  the  only  time  that  he  would  be  asked  to  go  the  desert  is  when  he  had 
accumulated  four  strikes,  and  at  the  present  time  all  was  going  well,  i.e., 
the  short  term  mem<i'y  was  filled  either  with  Junk  or  positive  symbols. 
Depending  upon  the  sorts  of  things  that  the  Council  could  be  expected 
to  receive  from  ttie  environment,  by  rearanging  the  individual  productions, 
the  chance  that  Kadaffi  would  be  requested  to  step  dov/n  could  ba  varied. 

Thus  it  is  not  enough  to  say  that  fiscal  irresponsibility  and  food  shortages 
count  against  Kadaffi  in  the  eyes  of  the  Council.  One  must  be  more  specific 
about  exactly  what  the  conditior.s  arc  that  will  cause  the  Council  to 
request  his  removal.  * 

This  conpletes  the  general  discussion  of  production  systems.  Before 

going  on  to  discuss  the  rolf  of  language  and  the  notion  of  a grammar,  it 

would  be  useful  to  discuss  a little  more  fully  hov»  we  intend  to  structure 

the  production  systems  for  the  decision  modules  of  the  five  countries,  and 
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exactly  what  properties  v/e  feel  must  be  represented  In  the  productions 
If  they  are  to  be  of  use  In  the  generation  of  reasonable  forecasts  of 
behavior.  As  was  discussed  above,  one  of  the  prime  asswnptlons  we  are 
making  about  nations  Is  that  they  react  to  a perceived  environment.  All 
nations  are  at  least  In  principle  capable  of  recleving  the  same  observations 
from  the  environment.  Rut  nations  do  not  all  react  the  same  way  to  environ- 
mental conditions.  In  addition  to  the  fact  that  there  are  obvious  distinctions 
according  to  the  face  of  the  Issue  (the  oil  embargo  was  favored  by  the 
oil  producing  Arabs,  or  Saudi  Arabia  Is  In  favor  of  lower  oil  prices  but 
Iran  Is  not)  there  are  also  cases  of  misperception.  If  the  decision 
modules  for  the  various  countries  are  to  be  capable  of  making  such  distinctions, 
they  must  have  some  capacity  to  take  Incoming  messages  frm  the  environ- 
ment and  Interpret  them  according  to  the  beliefs,  presumptions,  presuppositions, 
and  biases  peculiar  to  the  decision  makers  In  each  of  the  countries.  Thus 
based  upon  the  contents  of  the  STfl  of  the  national  decision  system,  elements 
recalled  form  long  term  memory,  and  '(“/ell's  Invariant  processing  routines, 
the  system  must  decode  the  raw  stimulus  or  messege  Into  the  cognitive  map 
of  the  decision  makers.  The  production  system  must  also  have  the  capability 
to  rewrite  the  goals  of  the  system  based  upon  experience  according  to  swne 
predefined  process.  The  production  system  must  have  the  capability  of 
rewriting  the  perceptual  coding  rule,  and  well  as  changing  those  features 
of  the  environment  to  vyhich  the  decision  mechanism  Is  attentive.  The 
production  rules  must  allow  the  generation  of  responses  to  Incoming  messages 
from  the  environment.  The  productions  should  Invoke  a cognitive  Image 
of  the  environment  In  Its  attempts  to  determine  appropriate  reactions.  In 
other  words,  the  production  systems  must  be  able  to  make  decisions.  The 
system  must  take  Incoming  messages  about  the  status  of  the  environment. 

Interpret  these  Inputs  according  to  the  peculiarities  of  the  decision  system, 
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evaluate  the  current  goal  satisfaction,  make  trade-off  decisions  about 
resource  investment  towards  the  achievement  of  certain  goals,  determine 
appropriate  actions  that  will  increase  the  amount  of  goal  satisfaction,  and 
put  those  actions  into  operation.  At  the  same  time,  the  system  must  evaluate 
goals  and  their  achievement  and  make  appropriate  changes  in  the  goal  structure. 
As  was  mentioned  in  the  section  on  multi-goaled  decision  making,  we  intend  to 
emhed  the  goals  and  their  rewrite  rules  (change  process)  directly  within  the 
production  system  rather  than  conceptualize  it  as  a separate  and  independent 
structure.  Another  structural  decision  that  we  have  made  is  not  to  treat  the 
nation  as  a single  decision  system,  but  rather  introduce  some  of  the  notions 
of  bureaucratic  politics  (Allison  l^?!-.  Allison  and  Halperin  1972;  among 
others)  into  the  decision  process.  The  finest  level  of  detail  that  we 
anticipate  including  in  the  simulation  is  bureaus  or  ministries.  The 
detail  required  to  model  specific  individuals  would  be  too  great  and  would 
probably  not  add  anv  accuracy  to  the  final  product  --  the  error  factor  in  the 
specification  of  the  individual  characteristics  would  be  fairly  high.  This 
is  not  to  say  that  we  will  ignore  specific  individuals  where  they  have  a strong 
influence  on  the  operation  and  outputs  of  various  sub-structures  in  the 
national  bureaucracy. 

As  the  project  is  currently  conceptualized  there  are  essentially  two 

types  of  commurication  linkages  that  must  be  dealt  with:  1)  the  linkage 

between  the  national  decision  system  and  the  environment;  and  2)  the  internal 

communication  between  the  various  bureaus  and  ministries.  The  first  is 

essential  since  the  decision  mechanism  must  have  son-j  means  for  determining 

the  current  status  of  goal  achievement  and  it  must  be  capable  cf  effecting  the 

environment  with  its  actions.  If  we  are  to  model  the  national  decision  system 

as  i composite  bureaucracy,  the  various  levels  in  the  bureaucracy  must  have 

the  capability  of  communicating  with  each  other.  We  propose  to  create  these 
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] unkiiqes  by  m,m  of  » l.nqoaqe  and  Us  associated  gran™r  - a language 

T of  policy  behavior  and  a language  of  Internal  directives  and  communications. 

The  Role  of  Language  and  a Granima.r 

r 'Ihen  we  comunicate  with  another  person  or  a computer  we  do  so  by  using 

a set  of  symbols  that  we  both  are  able  to  perceive,  and  In  addltlo.',  only 
f.  certain  strings  of  those  symbols  make  sense  (or  convey  the  Intended  meaning). 

T 'le  can't  communicate  with  a computer  by  shouting  at  It,  since  It  cannot  per- 

^ celve  our  attempts  to  communicate.  In  addition  we  can't  just  tell  It  any 

^ thing,  since  It  has  the  capability  ef  making  sense  out  of  very  specific 

^ strings  of  special  symbols.  The  system  that  we  use  to  coimminlcate  Is  called 

[ a language,  the  symbols  are  elements  of  the  alphabet  of  that  language,  and 

the  rules  for  forming  possibly  Intelligible  strings  of  symbols  Is  called  a 

^ graimar.  The  graimnar  will  not  Insure  that  the  meaning  that  was  Intended  Is 

r actually  conveyed,  since  others  can  misinterpret  what  we  had  Intended.  It 

is  also  the  case  that  the  context  In  which  the  sentence  Is  connunicated  will 
1 affect  the  meaning.  Even  though  the  sentence:  "lly  dog  has  fleas"  Is  gram- 

matical. If  we  wore  to  walk  up  to  a stranger  and  utter  that  sentence,  he 

‘ would  not  know  what  we  were  talking  about.  The  sentence  “Green  dreams  sleep 

jl  quietly.”  might  be  considered  a gramnatlcal  sentence  but  It  does  not  make 

sense  In  any  context.  The  basis  for  communication  Is  a language,  and  the 
[ rules  for  creating  acceptable  sentences  In  that  language  Is  the  grammar.  Hhat 

we  Intend  to  do  Is  to  construct  a language  and  Its  associated  granmar  for  the 
^ specification  of  the  behaviors  of  the  national  decision  systems.  The  only 

r actions  that  the  systems  will  be  capable  of  generating  will  be  grammatical 

sentences  In  the  language  that  we  specify.  Any  Infomatlon  that  enters 
I the  national  decision  system  must  be  a nraamatlcal  sentence  In  the  language  or 

else  the  system  cannot  decode  the  string  of  symbols  to  determine  Its  meaning. 
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conmunlcatlons  between  the  various  parts  of  the  decision  system  must  also  be 
In  the  proper  form  or  no  meaning  will  be  conveyed.  Any  actions  that  a nation 
takes  In  attempting  to  control  Its  environment  must  be  In  the  proper  form  If 
It  is  to  have  any  Impact  on  the  environment  (one  cannot  just  tell  Inflation  to 
go  away)  and  If  other  nations  or  actors  In  the  system  are  to  be  able  to  under- 
stand the  action. 

This  notion  of  a grammar  Is  really  not  as  alien  to  the  field  of  Inter- 
national relations  as  first  might  be  Imagined.  One  of  the  main  sources  or  types 
of  data  that  has  been  used  In  the  field  Is  events  data.  (.IcClelland  ant!  Young 
1960,  Hermann  et.  al.  1974).  Events  are  actions  by  national  decision  systems, 
and  events  data  simply  represents  the  coding  of  these  actions  a single  coding 
scheme,  generally  of  the  form:  action,  actor,  target.  Language  Is  very  much 
like  a coding  scheme.  It  Is  the  representation  (coding)  of  meaning  according 
to  a set  of  rules  (a  grammar).  Our  approach  to  the  representation  of  action 
differs  from  the  standard  events  data  approach  In  two  respects.  The  first  dif- 
ference Is  In  the  level  of  detail  (the  Information  con'ient  of  the  event).  A 
comnon  events  coding  category  Is  official  diplomatic  protest.  While  there  has 
been  some  effort  to  also  Include  In  the  coding  scheme  the  context  of  the  protest, 
In  all  cases  almost  all  of  the  actual  content  (what  the  protest  was  about) 
has  not  been  coded.  vfl»11e  we  can  conceive  of  situations  In  which  one  could 
make  sense  out  of  correlations  between  event  type  categories,  we  find  It  Impos- 
sible to  begin  to  build  a process  model  of  International  relations  In  which 
the  only  means  of  communication  between  the  various  national  bureaucracies 
Is  by  contentless  statements.  In  order  to  go  beyoiJ  t!»€  type  of  theorizing 
that  says  that  If  a nation  receives  a diplomatic  protest  It  will  respond  v^lth 
an  unofficial  warning  and  an  armed  force  mobilization,  exorcise  and/or  display 
(to  use  two  of  the  categories  from  WEIS),  a different  sort  of  language  will  be 

I 
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required.  Thet  lanquage  injst  have  content  (meaning)  as  well  as  form  (the 
type  of  action).  Since  we  take  seriously  our  assumption  that  nations  ore 
goal  seeking  systems.  It  Is  Imperative  that  the  language  that  "nations  talk 
with"  be  able  to  express  the  goals  of  the  decision  makers.  '.Ihlle  Callahan’s 
(19-,4)  analysis  of  the  goals  of  the  five  oil  producing  nations  Identified  a 
wide  range  of  goals,  none  of  the  goals  that  he  Identified  were  the  form: 
"Decrease  the  number  of  formal  diplomatic  protests  by  three-fourths."  He 
need  a language  capable  of  expressing  a much  richer  content  than  any  of  the 
existing  event  category  schemes  are  capable  of  providing.  The  second  difference 
between  typical  events  coding  and  our  language  building  efforts  stems  pri- 
marily from  our  assumption  that  nations  perceive  Incoming  messages  within 
the  context  that  they  are  generated,  and  from  our  desire  for  a comparatively 
rich  language  for  the  expression  of  national  decision  outputs.  The  standard 
approach  fallowed  by  all  existing  events  data  efforts  Is  the  use  of  the 
coding  category  for  the  Interpretation  of  actions.  There  Is  an  explicit 
attempt  to  make  perceptual  decisions.  Common  categories  Include  threats, 
accusations,  and  retards.  It  Is  our  predilection  to  leave  the  perception 
of  the  meaning  of  the  actions  to  the  decision  system.  He  want  our  language 
to  be  as  neutral  as  possible.  Hhat  Is  a negative  deed  from  the  perspective 
of  one  nation  may  be  a very  desirable  action  as  far  as  some  other  nation  Is 
concerned.  This  perceptual  role  In  the  standard  approach  to  the  recording 
of  international  Interactions  Is  handled  by  the  coders,  who  are  assigned 
with  the  responsibility  of  making  the  distinction  between  a threat  and  a 
promise.  (A  threat  Is  really  nothing  more  than  a promise  with  a negative 
consequence.)  He  want  the  nations  to  make  that  distinction. 

If  the  language  Is  to  be  a neutral  affair  InUnded  only  for  the  trans- 
mission of  Ideas  and  not  predetermined  perceptions  by  some  third  party  the 
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language  must  be  structured  so  as  to  avoid  the  gross  pre-processed  perceptual 
categories  of  the  standard  events  data  approach.  This  Implies  that  the  basic 
units  of  the  language  should  he  statements  of  action  rather  than  perceptual 
categories.  It  will  then  be  up  to  the  perceptual  portion  of  the  decision 
system  to  parse  the  action  message  Into  Its  own  cognitive  map  or  conceptual 
categories.  This  Is  not  to  say  that  the  word  '‘threat  ‘ cannot  appear  In  the 
language,  but  that  It  will  be  the  job  of  the  decision  system  to  determine 
i/hether  It  really  Is  a threat,  the  consequences  the  action  will  have  on  the 
goals  for  the  systmn,  as  well  as  the  credibility  of  the  action.  This  concep- 
tion of  the  role  of  the  language  has  some  Implications  for  the  structure  of 
the  language,  the  seco-d  distinction  between  events  coding  schemes  and  our 
approach.  The  manner  In  which  events  people  have  approached  the  structure 
of  their  coding  categories  Is  to  devise  a mutually  exclusive  and  collectively 
exhaustive  typology  for  the  classification  of  International  Interactions.  In 
essence  they  have  listed  all  of  tha  possible  sentences  In  their  language. 

They  then  look  at  the  event  or  Interaction  and  determine  which  of  the  sentential 
forms  fits  the  action.  Our  approach  differs  from  this  approach  In  that  we 
have  elected  to  specify  rules  for  generating  sentences  In  the  language  rather 
than  listing  them  Individually.  If  one  has  a small  language  capable  of  having 
only  a few  sentences,  the  list  aporoach  has  some  merit.  On  the  other  hand. 

If  the  language  Is  large  and  capable  of  expressing  a wide  variety  of  sentences, 
some  of  which  may  be  appropriate  only  In  certain  circumstances,  i.e.,  1y  dog 
has  fleas,  the  exhaustive  listing  of  all  sentences  may  be  Impossible.  These 
rules  for  generating  sentences  In  a language  Is  ca.ied  a grammar.  The  rules 
of  grammar  for  English  specify  what  words  may  follow  other  words.  Thus  If 
we  had  a dictionary  of  all  of  the  words  In  the  English  language,  and  If  we 
had  all  of  the  rules  for  generating  acceptable  sentences.  It  would  be  In 
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j principle  possible  to  nenerate  oil  sentences  that  could  ever  be  spoken  In 

English,  'lot  all  of  them  would  make  sense  (Green  dreams  sleep  quietly). 

I Gramiatical  sentences  are  not  necessarily  sentences  that  make  sensei 

, gransnar  does  not  determine  meaning,  only  form.  (As  with  the  perceptual 

' aspects.  It  would  be  the  responsibility  of  the  decision  module  to  determine 

I appropriate  sentences.)  The  way  that  formal  linguists  generally  express 

It  Is  that  a gramnar  Is  the  set  of  rules  specifying  admissible  manipulations 
I (stringing  together)  of  the  words  of  language.  By  taking  a finite  set  of 

I words  and  a finite  set  or  rules.  It  Is  possible  to  generate  an  Infinite  num- 

' her  of  sentences.  The  advantages  of  listing  the  rules  over  listing  all  possi- 

ble sentences  Is  substantial.  By  basing  our  language  on  a modest  set  of  objects 
(actions  and  actors)  on  a small  set  of  rules,  we  will  be  able  to  develop  a 
! language  of  greater  precision,  breadth,  depth,  complexity,  and  richness  that 

I could  be  hoped  to  be  generated  by  coming  up  with  a list  of  possible  sentences. 

' Ue  will  have  a more  co.m.lex.  conceptually  leaner,  and  theoretically  powerful 

I system  for  expressing  the  behevlor  of  a nation  than  an  event  coding  typology 

could  ever  hope  to  geiierete. 

I He  are  placing  some  very  large  demands  upon  our  language.  It  must  be 

I able  to  describe  a context  that  will  allow  the  perceptual  system  of  the 

decision  modules  to  determine  meaning;  It  must  be  able  to  describe  the 
I current  state  of  the  environment  so  that  a decision  can  be  made;  It  must  be 

medium  by  which  the  actions  of  a nation  can  be  transmitted  between  and 
! within  nations.  In  fairness  to  those  who  have  taken  the  events  coding 

I approach.  It  should  be  mentioned  that  our  demands  upon  the  language  arc  much 

' more  severe  than  those  of  the  events  people.  They  wish  only  to  describe 

1 very  gross  types  of  behavior,  while  we  have  to  express  not  only  the  type  of 

behavior,  but  also  the  substance  of  the  act.  'Ihlle  we  are  making  more 

i 
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severe  dements  of  oor  lengu.ge.  bec.use  of  the  cooceptuel  power  of  the 
epproach  to  language  building  through  a gra»ar.  the  task  In  some  ways  Is 
simplified.  Decause  of  the  approach  that  we  are  taking  we  can  break  the 
entire  problmn  down  Into  ™nageable  hunks.  Rather  than  being  forced  to  con- 
sider the  language  as  a whole,  we  can  break  It  down  Into  the  problems  of  a 

grammar,  sentential  forms,  and  objects. 

As  crude  esample  of  the  power  of  approach,  consider  the  specification  In 

Figure  IV.  Structurally,  this  list  of  six  sentence  forms  Is  sufficient  to 
express  all  M of  the  '1EIS  (:tcClelland  and  Vounq,  1969)  coding  categories. 

For  example,  sentence  for  5 would  be  coded  as  a threat,  promise,  the  offer  or 
a proposal,  a demand,  a warning,  or  an  ultimatum  (to  use  some  of  the  'lEIS 
categories).  The  scheme  does  have  the  major  shortcoming  of  not  having  listed 
the  actors  and  most  Importantly  the  actions,  but  It  does,  at  least  at  a str  c 
tural  level,  show  that  a simple  schema  can  reproduce  event  typologies.  The 
language  as  specified  In  Figure  IV  Is  defficlent  In  other  several  respects. 

It  is  not  r,  enough  to  serve  as  the  basis  for  the  language  that  we  need  - 
sentences  of  the  form  of  questions  are  not  Included  as  well  as  sentences  of  t e 
form  X will  give  A to  Y In  order  for  Y to  B to  Q (The  United  States  give 
military  assistance  to  Israel  to  stem  Syrian  aggression).  But  even  this  simple 
scheme  has  the  capability  of  generating  sentence  structures  that  are  much  more 
complex  than  'ISIS  or  any  other  event  coding  schema  attempts  to  specify.  For 
example  the  sentence:  Since  X will  not  do  A then  If  X does  B,  Y will  do  C. 

This  sentence  represents  the  embedments  of  sentence  type  1 In  type  0. 
is  this  ability  of  the  gra-mar  to  define  embedments  In  a recursive  manner 
that  accounts  for  Its  generality  and  power.  While  this  scheme  Is  Insufficient 
for  the  specification  of  the  language.  It  does  Illustrate  that  the  approach 
has  the  ability  to  express  both  the  substance  and  form  of  International 
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activity. 


In  addition  to  the  specification  of  a language  that  Is  suitable  for  the 
etpresslon  of  the  output  of  the  decision  process,  we  are  In  the  process  of 
detennining  whether  or  not  the  language  that  serves  as  a cocwinlcatlon  medium 
betiveen  the  various  bureaucratic  parts  requires  a structure  vnat  Is  In  some 
manner  different  from  that  used  for  the  conveying  of  final  decisions.  While 
It  Is  too  early  to  report  on  that  effort.  It  does  seem  that  there  are  different 
requirements  for  this  Internal  language.  'Ihether  or  not  a new  structure  will 
be  required  Is  unknown  at  this  time. 

One  of  the  very  powerful  aspects  of  this  effort  at  specifying  a language 
for  the  communication  of  the  decisions  of  national  decision  systems  Is  the 
potential  linkage  with  current  events  data  collection  efforts.  While  our  basic 
approach  Is  sommvhat  different  there  Is  a very  Important  linkage  between  the 
two  types  of  efforts.  If  we  are  successful,  we  should  he  In  a position  to 
generate  a data  source  that  would  be  expressible  In  an  event  type  coding  typo- 
logy. 'to  should  be  able  to  generate  the  raw  data  of  events  data  collection 

efforts.  This  fact  has  two  Important  Implications:  1)  our  approach  Is  not 

alien  to  much  of  the  work  no«v  being  done  In  the  field  of  International  relations 
and  2)  existing  events  daM  collections  can  serve  as  an  Important  source  of 
validating  data.  It  should  be  possible  to  take  the  output  from  the  simulations 
(sentences  In  the  language)  and  code  them  according  to  an  events  coding  typo- 
logy. That  coding  could  be  compared  to  current  data  sets  to  assess  the  amount 
of  agreement.  This  Interface  between  events  data  and  our  efforts  at  the 
specification  of  language  also  has  the  Implication  that  propositions  that  we 
generate  could  be  translated  Into  event  type  propositions.  Thus  there  Is  a 

potential  source  of  njutual  benefit. 

Another  very  Important  aspect  of  our  efforts  Is  that  the  language  and 
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the  technique  of  specifying  the  decision  process  as  a production  system  will 
not  he  limited  only  to  tlie  .liddle  East.  It  will  serve  as  a means  for  the 
specification  of  the  decision  process  and  decision  outputs  for  any  country. 

This  aspect  coupled  with  the  interface  with  events  data  efforts  should  repre- 
sent not  only  a substantial  increase  in  our  understanding  of  the  liddle  Eastern 
situation,  but  also  a potential  means  for  increasing  our  knowledge  about  the 
international  relations  of  nations  in  general. 

Summary  and  Overview 

Hhen  fully  specified,  we  conceive  that  the  decision  module  (structured 
as  a production  system)  will  receive  strings  of  symbols  (sentences  in  the 
language)  from  the  environment.  The  decision  module  will  take  these  input 
strings  and  according  to  the  rules  of  the  grammar  and  the  perceptual  rules 
written  in  the  production  system,  will  parse  the  input  strings  to  determine 
their  meaning.  This  picture  of  the  environment  that  the  system  has  perceived 
will  then  be  evaluated  with  respect  to  the  goals  that  the  system  has  for  the 
environment.  Based  upon  the  model  that  the  nation  has  for  how  the  world 
works  (its  model  of  the  environment)  it  vi»ill  determine  behaviors  (other 
sentences  in  the  language)  that  it  thinks  appropriate  for  controlling  the 
environment.  Besides  the  output  of  final  decisions,  the  decision  module  will 
also  make  changes  in  it  goal  structure  and  update  its  model  of  the  environ- 
ment based  upon  past  experience.  Me  also  anticipate  that  the  decision  module 
will  be  structured  so  as  to  include  various  bureaucratic  actors.  It  will 
be  the  interaction  of  these  various  sub-structures  that  will  in  the  final 
analysis  determine  the  behavior  of  the  national  decision  system. 

The  first  portion  of  this  report  has  laid  out  the  issues  that  we  ^ee 
as  relevant  to  the  specification  of  the  decision  system.  These  issues 
include  the  areas  of  general  goal  seeking  systems  and  problems  peculiar  to 
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multi -goal  seeking  systems.  The  second  portion  of  the  report  represents 
a discussion  of  the  structure  within  which  we  propose  to  resolve  these  issues. 
Our  approach  consists  of  the  specification  of  the  process  of  decision  rnaking 
as  a production  system.  The  notion  of  a grammar  and  language  was  introduced 
to  handle  the  problems  of  communication  between  nations  as  well  as  within 
nations.  The  imoortance  of  the  language  concept  becomes  especially  relevant 
with  our  assumption  that  nations  are  goal  seeking  perceptual  systems. 

The  work  that  remains  to  be  done  falls  into  three  groups:  1)  the 
further  specification  of  the  issues  that  must  be  resolved;  2)  the  specifi- 
cation of  more  complex  production  systems  that  incorporate  the  notions  of 
multi-goal  seeking  systems;  and  3)  the  specification  of  an  acceptable  language 
for  the  communication  of  decisions.  IJhile  there  is  much  to  be  done,  the  fact 
that  we  have  been  able  to  identify  somewhat  soparable  issue  clusters  should 
promote  the  attainment  of  our  final  goal,  the  production  of  reasonable  fore- 
casts of  the  behavior  of  the  five  oil  producing  fliddle  East  nations. 
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HGURE  II 


1:  (MANDBB-^  (OLD**)) 
2:  (CC  AND  BB  -*•  (SAY  HI)) 
3:  (H)  AND  (EE)  -*■  BB) 

4:  (AA  CC  DD) 

5:  SIM(AA  (5Q  (EE  FF)  RR  SS) 


(from  Newell  1973b:  466) 


FIGURE  III 


1:  (STOP)  -*■  END 

2:  (REQUEST)  ^ (OUTPUT  "GO  TO  DESERT",  STOP) 

3:  (MARK, MARK, MARK, MARK)  (OLD (**), REQUEST) 

4:  (FOOD  SHORTAGE, FISCAL  IRRESPONSIBILITY, NEGATIVE  FOREIGN 

COMMENT  BY  AN  ALLY)  (OLD  (**),  REQUEST) 

5:  (FOOD  SHORTAGE)  ^ (OLD(**) ,MARK) 

« 

6:  (SUPPORT  OF  .UDICAL  FOREIGN  CAUSES, NO  ACHIEVEMENT)  ->  (OLD(**)  ,MARK) 

7:  (SUPPORT  OF  PJVDICAL  FOREIGN  CAUSES, SFRCrSFRC,SFRC)  ■>  (OLD(**), 

FISCAL  IRRESPONSIBILITY) 

8:  (FISCAL  IRRESPONSIBILITY)  (OLD(**)  .MARK) 

9:  (NEGATIVE  FOREIGN  COMMENT  BY  AN  ALLY  (OLD  (**),  MARK) 

10:  (BAN  BROTHELS  or  MN  CIGARETTES  or  BAN  ALCHOHOL  or  BAN  LUXURYS) 

(OLD(**),  ORTHODOXY) 

11:  (ORTHODOXY, ORTHODOXY, ORTHODOXY, ORTHODOXY)  (OLD (**)  .MARK) 

12:  (FOOD  SURPLUS, MARK)  (OLD(**)) 

13:  (SUPPORT  RADICAL  FOREIGN  CAUSES, ACHIEVEMENT, MARK)  (OLD(**)) 

14:  (INCREASE  IN  SKILLED  LABOR, MARK)  (OLD(^*)) 

15:  (SADAT  HAS  TROUBLES  .MARK)  -*■  (OLD(**)) 

READ 

i*'  SIRC  = SUPPORT  OF  RADICAL  FOREIGN  CAUSES 


FIGURE  IV 


1 <actor>  <will  | will  not>  do  <actiun>*,** 

2 <actor>  <should  [should  not>  do  <action> 

3 <actor>  <did  |did  not>  do  <action> 

4 <actor>  <does|  does  not>  do  <action> 

5 if  <1,2,3,4,5,6,>  then  <1,2,3,4,5,6,>  *** 

6 since  <1,2,3,4,5,6,>  then  <1,2, 3, 4, 5, 6, > 

* The  actor  and  action  terms  refer  to  a list  (not  shown)  of  acceptable 
action  types  and  acceptable  actors. 

**  Vertical  bar  means  that  one  of  the  options  is  to  be  selected. 

***  The  number  within  the  brackets  refer  to  the  numbers  associated  with 
the  sentence  types. 
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